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SUPERSEDING

MIL-C-17¢
12 July 1974

MILITARY SPECIFICATION

CABLES, RADIO FREQUENCY, FLEXIBLE AND SEMIRIGIO,
GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers flexible and semirigid cables with solid and
semisolid dielectric cores, with single, dual and twin inner conductors. Cables
covered by this specification are primarily intended for use as transmission lines to
conduct energy in a simple power transfer continuously or intermittently. In
general, these cables are designed for low-loss, stable operation from the relatively
low frequencies through the higher frequencies in the microwave and radar regions of
the frequency spectrum. Cables may also be used as circuit elements, delay lines or
impedance matching devices.

1.2 Classification. Cables shall be the part number, as specified (see 3.1}.

1.2.1 Part number. The part number shall consist of the following:

M17 IXXX- XXXXX

T T
Basic specification J | |
Specification sheet (use minimum number of digits) ______J . :
RG number or new number (5 places in length) :

Example of existing RG number - M17/28-RG0OS8
Example of new number - M17/155-00001

1.2.2 Cable types.

1.2.2.1 Flexible, coaxial single conductor. A flexible coaxial cable is
constructed of a singie inner conductor covered by & fiexible low-loss r-f dielectric
core material, which is then surrounded by a braided outer conductor(s), with the
whole covered by a protective covering. In some cases this is covered by an extra

.braided armor for use in extremely abusive applications. Each eiement of the cable

ijs designed to contribute to the requirements of the finished product.

1.2.2.2 Semirigid, coaxial single conductor., Semirigid coaxial cables are
constructed of a single inner conductor covered by a flexible low-loss r-f dielectric
core material, which is then surrounded by a solid, continuous, metallic outer
conductor.

1.2.2.3 Two-conductor. Individual dielectric cores of two-conductor cables shall
meet the regquirements of solid or semisolid dielectric cores. One strand of one of
the inner conductors shall be coded for fdentification and shall be visible without
disturbing the stranding. That is, if all of the strands of the inner conductors are
coated, then one strand shall be bare; or if all of the strands are bare, then one
strand shall be coated.

[Beneficial comments {recommondations, additions, deletions) and any pertinent datal
|which may be used in improving this document should be addressed to: US Army Com-|
lmunications-Electronics Command, ATTN: DRSEL-ED-TO, Fort Monmouth, New Jersey 07703|
Iby using the self-addressed Standardization Docur:nt Improvement Proposal (0D Form|
11426) appearing at the end of this document or by letter. 1
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MIL-C-17F

a. Twin. Twin cables shail dDe constructed of {ndividual inner conductors
within individual dielectiric cores, within a common outer conductor or may
have individual inner conductors within a common outer core that may be
filled-to-round.

b. Oual. A dual cable shall be constructed of individual coaxiatl cables
enclssed within a common outer conductor.

1.2.2.4 Triaxial. Triaxial cables are constructed the same as reqular coaxfal
cables except for an add{tional interlayer of difelectric material over the outer
condugtor. over which is laid an extra shield, with the whole covered by a protective
covering. .

2. APPLICABLE DOCUMENTS

2.1 Government srecifications and standards. Unless otherwise specified, the
following specifications and standards, aof the issue 1isted In that fssue of the

Department of Defense Index of Specifications and Standards specified in the

solfcitation, form a part of this specificatfon to the extent specified herein,
SPECIFICATIONS

FEDERAL
L-P-38S - Plastic Molding Materfal, FEP Fluorocarbon, Molding and
Extrusion. )
L-2-390 - Plastic, Molding and Extrusfon Materfal, Polyethylene and
Copolymers {Low, Medfum, and High Density).
L-P-303 T - lastic Molding Materfal, Polytetrafluoroethylene {(TFE -
Fluorocarbon).
QQG-R-178 - Resistance Wire.
TT-.P-320 - Aluminum Pigment, Powder and Paste, For Paint.
WH-T-700 - Iube. Aluminum Alloy, DOrawn, Seamless; General Specification
or.
WN-T-799 - Tube, Copper, Seamless, (For Use With Solder-flared- or
Compression-Type Fittings).
Uu-T-450 - Tissue, Facial.
MILITARY
MIL-1-631 - Insulation, Electrical, Synthetic-Resin Composition,
Nonrigid.
MiL.Y-1140 - Yarn, Cord, Sleeving, Cloth and Tape-Glass.

MiL-1-3930 - Insulating and Jacketing Compounds, Electrical (For Cables,

Cords, and Wires). :
MIL-T.10727 - Tin Plating; Hot-Dipped, For Ferrous and Nonferrous Metals.
MIL-C-12000 - Caple, Cord, and Wire, Electric; Packaging of.

(See supplement 1 for list of applicable specification sheets.)
STANDARDS
FEDERAL

FED-37D-228 . Federal Test Method No. 228, Cable and Wire, Insulated;
: Methods of Testing.
FED-STD-601 - Federal Test Method No. 601, Rubber: Sampling and Testing.

MILITARY

MIL-STD-105 - Sampling Procedures and Tables For Inspection By Attributes.
MIL-STD-130 - Identification Marking Of US Military Property.

MIL-5TD-202 - Test Methods For Electronic and-Electrical Component Parts.
MIL-STD-45662- Calibration Systems Requirements.

{Copies ¢f specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should bde
obtained from the contracting activity or as directed by the contracting afficer.)
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2.2 Other publications. The following document(s) form a part of this
specification to the extent specified herein. The fssues of the documents which are
indicated as DoD adopted shall be the fssue listed in the current DoDISS and the
supplement thereto, if applicable.

AMERICAN SOCIETY FOR TESTING MATERIALS:

ASTM A-411 - Galvanized, Zinc-Coated, Low-Carbon Steel, Armor Wire.

ASTHM B-3 - Soft or Annealed, Copper Mire.

ASTM B-8§ - Concentric-Lay-Stranded, Copper Conductors.

ASTM 8-33 - Tin-coated, Soft or Annealed, Copper Wire.

ASTM B-197 - Copper-Beryllium Alloy Wire.

ASTM B-211 - Aluminum, Alloy Bars, Rods and Wire. -

ASTM B-286 - Copper Conductors for Use in Hookup Wire for Electronic
Equipment.

ASTM B-298 - Silver-Coated, Soft or Annealed, Copper Wire.

ASTM B-344 - Nickel-Chromium and Nickel-Chromium-Iron Alloy, For Electrical
Heating Elements.

ASTM B-452 - Copper-Clad Steel Wire for Electronic Application.

ASTM B-501 . - Silver-Coated Copper-Clad Steel Wire for Electronic Applications.

ASTM B-566 - Copper-Clad Aluminum Wire.

ASTM D-470 - Test Of Rubber and Thermoplastic Insulated Wire and Cable.

ASTM D-1352 - Ozone-Resisting Butyl Rubber Insulation For Wire and Cable.

ASTM D-3159 - ETFE Fluoroplastic Molding and Extrusion Matertfals.

ASTM D-3275 - E-CTFE Fluoroplastic Molding, Extrusion and Coating Hateria]s.

ASTM D-3307 - PFA - Fluorocarbon Molding and Extrusion Materials.

(Applications for copies should be addressed to the American Society For Testing
Materfals, 1916 Race Street, Philadelphia, PA 19103.)

Technical society and technical association specifications and standards afe
generally available for reference from libraries. They are also distributed among
technical groups and using Federal agencies.

2.3 Order of precedence. In the event of a conflict between the text of this

specification and the reference cited herein, the text of this specification shall
take precedence.

3. REQUIRMENTS

3.1 Specification sheets. The individual part requirements shall be as specified
herein and in accordance with the applicable specification sheets. 1In the event of
any conflict between this specification and the specification sheet, the latter shall
govern.

3.2 (Classification of requirements. The classification of requirements for cables
are as ' follows:

TABLE I. Classification of requirements.

! T
: Requirements : Paragraph |
| T

| Qualification - - - - - - - - - | 3.3

| Materials - - = = = = = = - « | 3.4 |
| Design and construction - - - - | 3.5 |
{ visual and mechanical - - - - - | 3.6 {
| Operational - - - - - - - - - - 1 3.7 |
| Marking - - - - - - - - - - - . | 3.8 |
| Weight- - - - - - - - - - - - . ] 3.9 ]
'{ Workmanship « - - - - - - - « - i 3.10 =
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3.3 gualification. Cadble furnfshed under this speci{fication shall be products
which are qua for 1isting on the applicable qualified products Iist at the time
set for opening of the bids (see 4.6 and 6.3).

3.4 Materfals. Unless otherwise specified (see 3.1), the materfals for the
principal components of the cable shall be as specified herefn. Prior approval to
use substi{tute materfal must be obtained fram the qualifying activity. When a
definite materfal is not specifiad, a material shall be used that will enable the
finished products to meet the performance requirements of this specification.
Acceptance or approval of any constituent material shall not be construed as a
guaranty of the acceptance of the finished product.

3.5 Design and construction. Unless otherwise specified (see 3.1), cables shall
be of the destgn and constructian specified herein.

3.5.1 Inner conductors. The {nner conductor shall be solid, stranded, braided or
helical, bare or ccated, as specified (see 3.1). The materials and coatings shall be
as specified (see 3.1).

3.5.1.1 Solid inner conductors:

2. Bare capper wire. Bare copper wire shall conform to soft or annealed éopper
wire in accordance with ASTM B-3.

b. Tin-coated copper wire. Tin-coated copper wire shall conform to tin-coated,
soft or anneaied conper wire in accordance with ASTM 8-133.

c¢. Silver-.coated copper wire. Silver-coated copper wire shall conform to
8-298, excepnt thickness of silver coating shall not be Tess than
40 microinches.

d. Copper-clad stee! wire. Copper-clad steel wire shall confarm to
) high-streagth, 40U percent conductivity, hard-drawn, copper-. clad. steel wire
in accordance with ASTM B-452, class 40HS.

e. Annealad ccpper-clad steel wire. Annealed copper~clad stee] wire shall have
the same requirements as for copper-clad steel wire specified {n 3.5.1. I(d).
excapt shall be annealed. The tensile strength shall be 50,000 Ibf/in2
minimum,

f. Silvar-coated copper-clad steal wire. Silver.coated copper-clad steel wire
shaii confarm to ASTHM B8-5Q01, class 40 HS or 40A.

9. Annealed copper-clad aluminum wire, Annealed copper-clad aluminum wire
shall conform to ASTM B-%ab, class 10A or 15A. The thickness of the copper
covering shall be 3.5 percent minimum of the wire radius (8 percent to 12
percent by volume) for class 10A, and S percent minfmum of the wire radius
(13 percent to 17 perceat by volume) for class 15A.

h. Copper-beryllium alloy wire. Copper-berylliym alloy wire shall conform to
solution-heat-treated, half-hard wire in accordance with ASTH 8-197, Allay
172. The tensile strength shall be 110,000 to 135,000 1bf/1n2,

i. Annealed-copper-berylliuym wire. Same as (h) above except the tensile
strenqgth shall be 80,000 1bf/in2.

J. Silver.coated wire. Silver-coating over ather wire material s+va'l comform
to ASTW B-298 with praper correction far the density of the base material
when the gravimetric reference procedure is used.

" k. "High resistance wire. High resistance wire shall conform to QQ-R-175.
Composition £ (80 percent nickel - 20 percent chromfum). The tensile
strength shall be 100,000 1bf/in2 minimum. The resistance change with
temperature shall be in accordance with ASTM B.344,
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3.5.1.2 Stranded {nner conductors. Stranded f{nner conductors shall be
concentrically stranded in accordance with ASTN B-8 or ASTN §-286. Tensile strength
and elongation of conductors shall be tested prior to stranding. Conductors shall
not dbe coated after stranding {(no overcoatingg. Individual wires, before stranding,
shall meet 211 the requirements of the basic wires speciffed in 3.5.1.1. Diameter
tg;:r:nces for the completed fnner conductor shall de rounded %o the next highest
. nch.

3.5.1.3 Conductor joints. Joints in fndividual strands of a stranded wire shall
not be closer together than 5 Tay-lengths.

3.5.2 Dietectric cores. The materfal used in the dielectric cores specified {see
31.1) shalT be of unifors thickness consistent with the electrical, environmental,
physfcal, mechanical and dimensional requirements.

a. Solid dietectric cores. Solid dielectric cores shall be extruded or
tape-wrapped as specified (see 3.1) and talc-coated when specified (see 3.1).

b. . Semisolid (afr-spaced) dielectric cores. Semisolid, atr-spaced dielectric
cores sha @ constructed 1f such a manner that afr spaces are a bdasic

element of the construction.

3.5.2.1 Dielectrfc core types. The materfal for the dielectric cores shall be one
of the following specified types (see 3.1). The dfelectric constant and the
dissipation factor shall be consistent with the applfcable electrical requirements.

a. Type A. Polyethylene {PE) conforming to L-P-390, type II, class I, grade 3,
Tow-density type. .

b. JIype A-1. Solid PE.

c. JType A-2. Solid PE coated with the-best commercial grade of talc, to
prevent sticking between individual components of the cabdle.

d. Type A.3. Afr-spaced PE. One PE filament thread or 2 brafd of more than
one Filament threads within a tudbe of solid PE, or spiraled fins of PE
between tubes of solid PE.

e. Type A-4. Afr-spaced PE. Foawed PE.

f. Type A-S. Conductive PE shall conform to L-P-390, type III, carbon-black
type. The saximum resistance per foot shall be as specified (see 3.1).

§s. Iype 0. (Not for future design). Dielectric core shall be a composite of
three layers of dielectric materfals. Each layer shall maxe intimate
contact with each other, except that the outer layer shall bde easily
strippable.

Ianer layer. Type W, semiconducting synthetfc rubdber [see 3.5.2.1(r)).
Middle layer. Type ¥, insulating synthetic rudber (see 3.5.2.1(x)).
Outer layer. Type H, semfconducting synthetic rubber (see 3.5.2.1(r)).

n. Type E. {Not for future design). Same as type D except outer layer shall
be type Q (insulated polychloroprene rubdber) which need not de easily
strippable.

1. Type F. Polytetrafivorcethylene (PTFE) shall conform to L-P-403.

j. Jype F-1. Solid, extruded PTFE.

k. Type F-2. Solid PTFE tape wrapped.

1. JIype F-3. Afr-spaced PTFE perforated tape wrapped.
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m, Type F-4. Air-.spaced PTFE. One PTFE filament thread or a braid of more
than one PTFE filament thread within a tube of tape-wrapped PTFE.

n. Type F-5. Air-spaced PTFE, porous tape wrapped.
0. JType F-6. Air-spaced PTFE, expanded tape wrapped.
p. Type F-7. Solid PTFE, coated with a semiconducting material. .

q. Type G. ({Not for future design). Solid mineral material (such as magnesium
oxfde) consisting of finely divided particles free from detrimental
impurities which shall be packed tightly under high pressure. ¢

r. JType H. (Mot for future design). Semiconducting synthetic rubber. The
vogume resistivity of this compound shall be within the range of 100 to
1,000 ohm-cm when tested in accordance with method 9111 per FED-STD-601, and
colored black.

s. Type J. Insulating synthetic butyl rubber. Butyl rubber shall be a
copolymer of isobutylene and fsoprene in accordance with ASTM D-1352, table
I, colored gray.

t. Type M. Fluorinated ethylene propylene (FEP)} coaforming to L-P-.389, type 1.
u. Type M-1. Solid, extruded FEP.
v. JType M-2. Air-spaced FEP, Foamed FEP.

w. Type Q. {(Nat for future design). Insulating polychloroprene rubber, and
’ colored red. '

x. Jype W. (Not for future desfgn). Insulating synthetic rubber. The
material shall have a tensfle strength of 500 1bf/1n? minfmum and an
elongation‘of 300 percent minimum in 10 inches in accordance with ASTM D-470.

3.5.3 Outer conductors or extra shields. Outer conductors or extra shields shall
be braided or solid ({tubular), as specified (see 3.1).

3.5.3.1 8raided outer conductors or shields. B8rafds shall be applied with the
maximum tension possibDle so as to prevent loosening or creeping but not to cause
broken ends. Braids shall have no irregularities or loose unwoven strands. There
shall be no splices of the completed braid. The number of braids and the elements of
their construction shall be as specifted {see 3.1). The individual strands of the
braid shall meet the applicable requiements of the basic wires specified in 3.5.1.1.
Strands may also be made of galvanized steel wires (see 3.5.3.1.1). The percent
coverage specified {see 3.1) shall be determined in accardance with the formulas
shown below.

NP 277 (D + 2d) P
tan a =
sin a . c

Percent coverage = (2F - F2) X 1002 F =

Where: D 3 Maximum outside diameter of the dielectric core under the hraid.
In the case of double braid construction, the diameter (0} for
determining the coverage af the outside braid shall be the
outside diameter of the {inner bdDraid. )

d = Diameter of an individual strand of the braid.
N = Number of ends (wire strands) per carrier.

C a2 Number of carriers (separated group of ends) around the diameter
of the cable.
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P « Minimuym number of picks per inch {separation pofnts between
carrfers) along the length of the cable.

2 » Smaller angle between longitudinal axis of the cadle and the
brafid wires.

F « FI11 or space factor.
For two-conductaor cables that are not filled-to-round and not twisted.
2Dy *2d) P 4(0, - Dy} P
c c

tan & =

Where: D; « Same as D above, except the minor diameter.
02 = Same as D above, except the major diameter.

3.5.3.1.1 Galvanized steel wire dbratds. Nhen galvanized steel wire braids are
specififed (see 3.17, the Tndividual strands shall dbe soft or annealed, low-carbon,
steel wires 1n accordance with ASTM A-411. The tens{le strength of the {adividual
strands shall de 50,000 15f/1n2 ainfaum. Tfa plate {(hot-dfpped) in accordance with
MIL-T-10727, type Il may de used as an alternate to galvanize.

3.5.3.2 Solid (tubular) outer conductors. Solid outer conductors shall be
constructed of seamless, metaliic tubing, annealed before the final sfnk.

a. Copper-tubing outer conductors, Seamless, copper tuding shall de 99 percent
-3n§-u- purity 1n accordance with WW.T-799.

b. Alusinum-tudbing outer conductors. Seamless, aluminum tubing shall be 99
percent minimum purity in accordance with WW.T-700.

c. Solid outer conductor joints. Joints shall be within the specified
dimensions and tensile strength 1imits specified for the basic solid outer
conductor.

3.5.4 Barrier tapes. When specified (see 3.1), the darrier tapes shall be applied
tightly and ride smoothly over the outer conductor. The barrifer tape material shall
be of the following type:

Type FF.2. PTFE tape wrapped. The PTFE may bde reclafmed material. Unless
otherwise specified (see 3.1), the tapes shall overlap 50 percent of the width
of the tapes. ’

3.5.5 Interlayers. W¥hen specified (see 3.1), the {nterlayer siall be applied
tightly and ride smoathly over the ocuter conductor. The interlayer materfal shall be
one of the following types:

a. Type A-1R. Polyethylene conforming to L-P-390, type !I, class L, grade 4,
Tow-density type, and colored red. '

b. Type C-1. (Not for future design}. B8rafd of cotton tapes of 30
denier/2 ply.

¢. Type XK. Polyethylene-terephthalate tape conforming to MIL.I.831, type G,
form 7. subforn Ty, class I, fungus-resistant type. Unless otherwise
specified (see 3.[). the tapes shall overlap S50 percent minimum of the width
of the tapes.

d. nge L. (Mot for future desfgn). Glass fidber tapes filled with, and
uniformly coated with, sflfcone rubbdber on both sides and properly cured.
Curing aay be accompifished after applying the tapes to the conductor. The
tapes shall be held from unwinding by deing selfdonding, by using a silicone
rubber adhesive or by means of a bdinder over the tnsulatiag tapes.

e. Type U-1. (Not for future design}. Urethane elTastomer tape.
f. Type R-1. (Not for future design}. Rubber-filled tape.
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3.5.6 Jackets.  The jacket material shall be tough, flexible and nonhygroscopic.
The jacket shall cover the cable tightly and evenly in a manner consistent with the
physical, mechanfcal, environmental and dimensional requirements. Color shown is. for
outer surface of jacket. "The jacket material shall be one of the following types
unless otherwise specified {see 3.1):

a.

b.

g.
h.

3.5.7

Type Ila. Noncontaminating type of medium-low-temperature, plasticized or
Compounded, polyvinylchloride or polyvinylchlioride-acetate in accordance
with MIL-1-3930, type JP, and colored black.

Type I[fla. {Not for future design). Polyethylene conforming to L-P-3390,
type III, class M, grade 2, weather-resistant type, and colored biack.

Type 1¥. Polychloroprene rubber, medium-low-temperature type conforming to
MIL-1-3930, type JN, and colored black.

Type V. Fiberglass braids of the number specified (see 3.1). The brafds
shal] be impregnated with a silicone-base varnish, and oven-baked. The
glass fibers shall conform to MIL-Y-1140, class €, and colored brown.

Type VI. (Mot for future design). Silicone-rubber-polyester fiber
construction. The inner element shall be a single braid of fiberglass
impregnated with a silicone-base varnish, under an extruded or tape-wrapped
layer of silicone rubber, and the whole thoroughly cured. As an alternate,
the inner construction may be a wrap(s) of sil?cone rubber impregnated
fiberglass tape, which shall be fused during processing. Over either
constructfion there shall be a protective braid of polyester fiber ]
{mpregnated with a high-temperature fluarocarbon lacquer, and colored orange.

Type YII. Polytetrafluoroethylene (PTFE) shall conform to L-P-403, and
CQiorea white. .

Type VIIa. Extruded PTFE.

Type YIIb. PTFE tape wrapped. There shall be two wraps of unsintered tapes
applied in opposite directions with an overlap of 50 percent minimum of the
width of the tapes, and the whole fused during processing.

Type YIIl. (Not far future desfgn). Polychloroprene rubber,
Tow-temperature type conforming to MIL-1-3930, type JN-L, and colored black.

Type IX. Extruded fluorinated ethylene propylene (FEP) transparent enough
to permit the reading of marking tape through the jacket.

Type X. Extruded copolymer of ethylene and tetrafluoroethylene (ETFE) in
accordance with ASTM D-3159,

Type X1. Extruded copolymer of ethylene and chlorotrifluorcethyien
[E-CTFE) type III in accordance with ASTM D-3275. .

Type XIl. Low-temperature, heat and weather resistant polyurethane
thermaoplastic elastomer in accordance with MIL-I-3930.

Type XJI1l. Perfluorocalkoxy (PFA) in accoEdance with ASTM 0-3307, type 1
Raving a tensile strength of 3,000 1bg/in and a minimum elongatfon of

" 275 percent.

Armor. Metal armoring shall be of a brafd construction that is rugged,

tough, and flexible.

a.

Braid. Individual braid wires shall be No. Alclad 5056 aluminum-alloy in
accordance with ASTM B-211. The diameter shall be .0126 #.0005 inch and the
tensile strength shall be 52,000 lbf/in2 minimum, before application

onto the cable. The percent coverage shall be 88 percent minimum. The

formulas shown in 3.5.3.1 shall be used to determine the percent coverage of
the draid construction.
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b. Paint. Armor shall be covered with an aluminum paint conforming to
TT-P-320, paste form, and colored light grecn.

3.6 VYisual and mechanical inspection. When cables are examined and tested as
ipecffie? in 4.8.1, the visval and mechanfcal characteristics shall be as specfified
see 3.1). .

3.6.1 Diameter measurements. When cables are examfned as specified in 4.8.1.1,
the diameter measurements shall be as speciffed (see 3.1).

3.6.2 OQut-of-roundness of jacket measurements {when specified, see 3.1}). When
cables are examined as spec e n .1.4, the out-of-roundness or the jacket

diameter dimensfons shall be as speci;ied {see 3.1).

- 3.6.3 Eccentricity of inner conductor (not applicable to cables that have the
inner conductar orme Qver an nner conductor suppor - en ¢a es are examined as

specitied 'n 4.8.1.3, the displacement of the inner conductor shall not exceed 10
percent of the core radius, unless otherwise specififed (see 3.1).

3.6.4 Adhesion of conductors. When cables are tested as specified in 4.8.1.4, the
adhesion of the inner conductor to the dielectric core and the adhesfon of the
dielectric core to the outer conductor shall be as specified (see 3.1).

3.7 Operational. Unless otherwise specififed (see 3.1), the operational
requirements sh21]l be as specified herein.

3.7.1 Continuity. When cadbles are tested as specified in 4.8.2, each conductor
and shield shall be continuous.

3.7.2 Spark test {not applicable to semirfgid cables or to cadbles with type V and
type YI $ackets). en cablies are tested as Spec [ N 4.8.3, ereé sha ¢ no

breakdown, flashover, or sparkover.

3.7.3 Voltage withstanding. When cables are tested as specified fn 4.9.4, there
shall be no dreakdown, flashover, or sparkover.

3.7.4 1Insulation resistance {not applicable to cable with solid types A and F
dielectric cores}). When cables are tested as specified in 4.8.5, the insulation

resistance per 1,000 feet shall be as specified {see 3.1).

3.7.5 Corona extinction voltage (see 4.8.6). When cable test specimens are tested
as specified 1m 4.8.6 the corona extinction voltage shall de no less than that

specified (see 3.1).

3.7.6 Characteristic {mpedance. When cables are tested as speciffed in 4.8.7, the
maximum chRaracteristic impedance shall not exceed the higher value specified, and the
minimums shall not be less than the lower value specified {see 3.1).

3.7.7 Attenuation {insertfon loss). When cables are tested as speciffed in 4.8.8,
the attenuation shall not exceed the values shown on the applicable curve or at the
specified frequencies, whichever is specified {see 3.1). When specification sheets
contain a curve and tadbulated values for attenuation, the curve represents the
requirements. The tabulated values are for reference only.

3.7.8 Structural return loss. When cables are tested as specified in 4,.8.9, the
structural return Joss shall not exceed the values shown on the applicable curve or
over the specified frequency range, whichever fs specified (see 13.1).

3.7.9 Capacitance. When cables are tested as specified In 4.8.10, the capacitance
shall be as specified (see 3.1). -

3.7.10 Capacitance stability. When cables are tested as specified in . B8.11, tk
capacitance during and after the test shall not have changed from 1ts faf-=ial
measurement more than the speciffied value (see 3.1).
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3.7.11 Capacitance unbalance {for two-conductor cables anly). When cables are

tested as specified 1n 4.8.12, the capacitance unbaiance shall not exceed the
specified value (see 3.1).

3.7.12 Transmissfon unbalance {for two-conductor cables anly). When cables are

tested as specified 1n 4.8.13, the transmission unbalance shall not axceed the’
spacified value (see 3.1).

3.7.13 Mechanically induced noise voltage (for low noise cables oniy), When
cables are tested as speciriad in 4.8.14, the mechanically induced nolse voltage
shall not exceed the specifiad value (see 3.1).

3.7.14 Time delay. When cables are tested as spécified in 4.8.15, the time delay
shall be as specified (see 3.1).

3.7.15 Aging stadilfty (not applicable to semirigid or cables with type IX -
Jackets). "When cabfes are tasted as specified in 4.8.16, there shall be no evidence
of cracks, flaws, or other damage in the jacket materfal. -

3.7.16 Stress-crack resfstance (FEP jacket). Unless otherwise specified (see
3.1), cable snall be tested as specitied in &4.8.17. There shall be no evidence of
cracks, flaws or other damage {n the jacket materfal.

3.7.17 Quter conductor fntaeqrity (oniy semirigid cables). When cadbles are tested
as specffied Tn 4.8.18, there shall be ne evidence of cracks, flaws, ar other damage
fn the outer caonductor material.

3.7.18 Cold bend {not applicable to semirigid cables). When cables are tested as
specified in 4.8.19, there shall bde no evidence of cracks, flaws, or other damage in
the jacket materfal of flexible cables or the dfelectric core material of flexible
cabla. ’

3.7.19 Ofmensional stabiflity (not applicable to time delay cable and cables with
braided inneér conductor). When cables are tested as specifried in 4.8.23, the
measurement at each end shall not exceed the specified value (see 3.1).

3.7.20 Contaminatfon {PYC tyoe Ila jacket cable aonly). When cables are tested as
specified 1n 4.8.21, the delta § shall not exceed Z.3.

.

3.7.21 8endabi{lity (semirigid only). When cables are tested as speciffed in
4.8.22, there shall be no cracks, spiits, fracturing, wrinkling, or other damage fin

the solfd outer conductaor material, after befng formed around the mandrel diameter
spacified (see 3.1). o

3.7.22 Flammability (when specified (see 3.1)). When cables are tested as
speciffied in 4.8.23, the rate of travel of the rflame shall not exceed 1 inch per
minute and cable surface shall not flame for more than ! minute after the gas flame
is withdrawn. There shall be no flaming of the tissue as a result of fncendiary
drippings from the specimen.

3.8 Marking. Cables shall pe marked with the part number, military specification
number, manutacturer's code symbol and name, fa accaordance with the basic )
requirements of MIL-.STD-130. The marking shall be done in such a manner as not to
permanently indent, deform or otherwise damage the jacket or outer covering. The
marking shall be visible and legible from the outside of the cable, except for
armored cables. The marking shall be legible after the aging stabilfity and stress
crack resfistance tests. The following details shall apply:

a. Armored cables. Armored cadbles shall be marked at {ntarvals not exceeding 6§
inches by inserting a suftably printed tape under the armor or jacket
providing the marking {s legible after the cable construction is completed.
When the armor fs added to a cable that has been previously marked with its
unarmored type designation, the marking tape shall be inserted baetween the
armor and the jacket only. When cables are so double markad, the marking on
or under the jacket shall be disregarded.
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Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:55Z




MIL-C-17F

d. Unarmored cables.

(1) -Types IIa, IlJa, 1V, VI, and VII1l jackets shall de surface marked at
fntervals not exceeding 2 feet. Cadbles with type V¥V jackets shall be
marked with tapes. Cables with type VI, X, and XI jackets may bde
optionally marked with tapes.

(2} Type IX jackets shall be marked at intervals not exceeding 6 inches.
Cables with type IX Jackets whose nominal outside diameter is .150 inch
or less need not be marked.

(3} Cables; twin axfal, which do not have a requirement for f{ll-to-round,
may be marked with a tape under the jacket regardless of jacket type.

c. Semiri{qid cables and unarmored cadles with type VII Jackets need not be
marked.

3.9 MWeight. When cables are tested as specified in 4.8.24, the maximum weight of
completed cable construction shall be as specified (see 3.1).

3.10 WNorkmanship. A1l cables shall be manufactured and processed in such a manner
as to be uniform Tn quality and shal) de free from any burrs, die marks, chatter
marks, foreign material and other defects that will affect 1ife, serviceadbility, or
appearance. Workmanship shall be such as to enable the cable to meet the applicadle
requirements of this speciffcation.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspectfon. Unless otherwise speciffed fn the contract or
purchase order, the contractor s responsible for the performance of all inspection
requirements as specified herefn. Except as otherwise specified in the contract or
purchase order, the contrictor may use his own or any other facilitigs suftable for
the performance of the inspection requirements specified herefn, unless disapproved
by the Government. The Government reserves the right to perform any of the
inspections set forth in the specification where such inspections are deemed
nacessary to assure supplies and services conform to prescrided requirements.

4.1.1 Test equipment and inspection facilities. Test and measuring equipment and
inspection Faci;ttﬁes of sufficient accuracy, quality, and quantity to permit
performance of the required tnspection shall be estabifshed and maintained by the
contractor. The establishment and maintenance of a calibratfon systea to control the

accuracy of the measuring and test equipment shall be 1n accordance with
MIL-STD-45662.

4.2 Classification of fnspections. The fnspections specified herefn are
classified as follows:

a. Materials fnspection (see 4.4).

b. Final tnspection (see 4.5).
€. Qualification tnspection (see 4.6).
d. Quality conformance 1nspecfion (see 8.7).
4.3 Inspection conditions. Unless otherwise specified herefn, all test inspection

conditions shall be performed in accordance with the test conditions specified in the
“General Requfrements” of MIL-STD-202, as follows:

a. Temperature: 25°C +¢10°C.
b. Relative humidity: 60 percent #15 percent.

c. Atmospheric pressure: 725 am +75 am of mercury.

11
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4.4 Materfals fnspection. Materfals inspection shall consist of certification
supported Dy verifying data that the materfals Tisted in tadle II, used 1in
fabricatfn? the cables, are in accordance with the applicable referenced

o

specificat

ns or requirements prior to such fabrication.

TABLE II. Matertfals fnspection.

wire for electranic equipment

Requirement | Applicabie
Matertal paragraph = documents

Ethylene tetrafluorethy:ene (EIFE] J.5.5K T &SI 0-3159 1
| Ethylene chlorotriflgorecethylene {(E-CTFE) | 3.5.61 | ASTM D.3275 |
| Fiberglass H 3.5.6d | MIL-Y-1140 |
| Fluorinated ethylena propylene (FEP} | 3.5.2.1¢t | L-P-389 |
| Patnt, aluminum | 3.5.7b ] TT-P-320 1
1 Polyethylene (PE)} | 3.5.2.1a | L-P-390 |
| Polytetrafluoroethylene (PTFE) | 3.5.6F | L-P-403 |
| Rubdber, butyl, insulating synthetic { 3.5.2.1s | ASTM D-1352 |
| Rubber, fasulating synthetic | 3.5.2.1x | ASTM D-470 |
| Rubber, polychlorcprene | 3.5.6a,¢c,e,§ | MIL-1-3930 |
| Rubber, synthetic, semiconductor | 3.5.2.1r | FED-STD-601 |
| Tape, polyethylene-terephthalate | 3.5.5¢ | MIL-T-621 |
| Tubing, aluminum, seamless { 3.5.3.2b { WN-T-700 |
| Tubing, copper, seamless i 3.5.3.2a | UW-T-799 |
| Wire, aluminum-alloy (alclad 5056) | 3.5.7a | ASTM B-211 |
| Wire, aluminum, copper-clad { 3.5.1.1g { ASTM B8.566 |
| Wire, copper, bare J 3.5.1.1a | ASTM B-3 i
| Wire, copper, beryllium (alloy 172} | 3.5.1.1h | ASTM 8-197 |
| Wire, copper, silver-coated | 3.5.1.1e,3 | ASTM B.298 |
| Wire, copper, tin-coated { 3.5.1.1b ] ASTM 8-33 |
| Wire, high resistance | 3.5.1.1k | 0Q-R-175§ i
| Wire, steel, copper-clad } "~ 3.5.1.14 | ASTM 8.452 |
| Wire, steel, copper-clad, silver-coated { 3.5.1.1f | ASTM 8-501 |
| Wire, steel, galvanfzed | 3.5.3.1.1 | ASTM A.a11 |
| Rubber, palyurethane | 3.5.6m | MIL-1-3930 |
| Stranded inner conductors J 3.5.1.2 | ASTM B-8 |
% Copper conductors for use in hook-up = 3.5.1.2 { ASTM B8.286 {
[ | | !

4.5 Final inspection. Priar to the delivery of the cable, the
shall .be performed, as applicabie.

4.5.1 Fafluyre,

tests in table III

a. Semirigfd cable - If the number of faflures exceeds those allowed, the
inspection lot shall be submitted to 100 percent inspection.

b. Al other cable - One or maore faflures shall be cause for refusal, except a
spark test failure may be repaired or the cable length cut out.

TABLE III. Final {inspection.

] 1 ) 1

l Inspection { Requifrement | Method |

! | paragraph | paragrapn’ |

5 Scmirigid cable 1/ : ATT other cable 27 } { {
T | ] ] ]
{Continuity |Continuity | 3.7.1 | 4.8.2

| -~—- |Spark test | 3.7.2 | 4.8.3 |
|Voltage withstanding [Voltage withstanding | 3.7.3 | 4.8.4

: | 3.7.4 ‘l 4.8.5 : _

.= {anulation resistance

1/ Statistical sampling and inspectfon shall be in accordance uxth ,
- The acceptable quality

MIL-.STD-105, general inspection level II.

level (AQL) shall be 1 per:ent for all the tests combined.

2/ Tests performed on each continuous length
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4.6 Qualification inspection. Qualification inspection shall be performed at a
Jaboratory acceptable to the Government {see 6.3) on sample units produced with
equipment and procedures normally used in productfon. Group qualification shall be
as specified In the appendix to this specification.

"'4.6.1 Sample. The sample of each cable type submitted for qualificatfon
inspection shall be of sufficent length to perform all the applfcable tests in
table 1V,

TABLE IV. (Qualfficatfon fnspection.

No. of specimens |Requireaent |  Hethod

1 |

i Inspection : to be tested : paragraph : paragraph
i

i i 1 1

i Group 1 : : :

I

| In-process fnspection | Eantire sample | ! 4.5

! Continuity | Entire sample | 3.7.1 | 4.8.2
| Spark test | Entire sample { 3.7.2 [ 4.8.3
| Voltage withstanding ! Entfre sample ) 3.7.3 1 4.8.4
] Insulation resistance 1/ | Entire sample | 3.7.4 | 4.8.5
| ¥fsual and mechanical inspection | Entire sample { 3.6 | 4.8.1
| Physical dimensions | Entire sample { 3.6 1 4.8.1
l Marking | Entire sample | 3.8 i 4.8.1

‘ Workmanship { Entire sample : 3.10 ; 4.8.1
|

| Group 11 } } {

i , ‘

| Corona extinction voltage 2/ i 1 | 3.7.5 l 4.8.6
{ Characteristic impedance | 1 | 3.7.6 § 4.8.7
! Atteauvation (insertion loss) 2/ | 2 | 3.7.7 | 4.0.8
| Structural return loss 2/ t 2 1 3.7.8 | 4.8.9
| Capacitance 2/ | 1 | 3.7.9 | 4.8.10
| Capacitance stability 2/ | 1 H 3.7.10 | 4.8.11
| Capacitance unbdbalance 3/ { 1 H 3.7.11 | 4.8.12
| Transaission undbalance 3/ | 1 1 3.7.12 | 4.8.13
| Mechanically induced noise voltage 4/1 1 I 3.7.13 | 4.8.14
| Time delay 2/ 1 2 f 3.7.14 | 4.8.15
| Aging stability 5/ 1 4 | 3.7.15 i 4,8.16
| Stress-crack resiStance 2/ | ) 1 3.7.16 | 4.8.17
| Outer conductor Integrity 6/ | 4 ] 3.7.17 | 4.8.18
| Cold bend 9/ | 4 1 3.7.18 i 4.8.19
| Dimensional™stability 7/ | 1 | 3.7.19 i 4.8.20
| Contamination 8/ { 1 I 3.7.20 | 4.8.21
| Bendability &/ { 2 I - 3.7.21 | 4.8.22
| Flaomability ~2/ | 1 | 3.7.22 ] 4.8.23
| Weight | 1 | 3.9 { 4.8.24
i | 1 i

1/ Mot applicadle to solid types A and F dfelectric cores.

2/ uhen specified.

3/ Applicable to two-conductor cables.

3/ Applicable to low nofise cables.

5/ Mot applicable to semirigid or cables with type IX jackets.

§/ Applicadle to semirigid cables.

1/ Mot applicadle to time delay or brafded inner conductor cables.

8/ Applicablie to type Ila jackets.

8/ Mot applicablie to semirigid cables.

13

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:55Z
Check the source to verify that this is the current version before use.




MIL-C-17F

4.6.2 Inspection routine. The samples shall be subjected to the inspections
specified in table [Y., 1The entire sample shall be subjected to the inspections of
group . The specimen length shall be cut from each sample as rehuired, and
subjected to fnspections of group I[I.

4.6.3 Failure. One or more failures shall be causz for refusal to grant
qualification approval.

4.6.4 Retention of qualificatian. To Eetain qualification, the contractor shall
forward a report at 12-month intervals to the qualifying activity. The qualifying
activity shall established the {nitial reporting date. The report shall consist of:

a. A summary of the results of the tests performed for inspection of product
for delivery (groups A and B), indicating as a minimum the number of lots
that have passed and the number that have failed. The results of tests of
all reworked lots shall be identified and accounted for.

b. A summary of the results of tests perfarmed for qualification verification
inspection group C, including the number and mode of failures. The summary
shall include results of all qualification verificatfon inspectiaon tests
performed and completed during the 12-month period. 1If the summary of the
test results fndicates nonconformance with specification requirements, and
corrective action acceptable to the qualifying activity has not been taken,

action may be taken to remove the failing product from the qualified
products list.

Faflure to submit the report within 30 days after the end of each l2-month period may
result in loss of qualificatfon for the product. In addition toc the periodic
submission of inspection data, the contractor shall immediately notify the qualifying
activity at any time during the 12-.month pertod that the inspectfon data indicates
failure of the qualiffed product to meet the requirements of this specification.

In the event that no productian occurred during the reporting period, a report shall
be submitted certifying that the company still has the capabilities and facilities
necessary to produce the ftem. I[f during three consecutive reporting periods there
has been no production, the manufacturer may be required, at the discretion of the
qualifying activity, to submit representative cables of each type to testing in
accordance with the qualification inspection requirements.

4,7 Quality conformance inspection.

4.7.1 1Inspection of product for delivery. Inspection and final inspection in

- accordance with table IIl of product for delivery shall consist of groups A and 8
inspections. .

4.7.1.1 Unit of product. A unit of product shall be 5,000 feet of cable of the
same type designation. If a production run is less than 5,000 feet, then the
quantity produced shall be one unit of product.

4.7.1.1.1 Inspection lot. The fnspection lot shall consist of the number of units
of product, offered for inspectfon at one time. A1l of the units of product in the

inspection lot submitted shall have been produced during the same production period
with the same materials and processes.

4.7.1.1.2 Sample unit. A sample u.it shall be a unit of product selected at
random from the inspection lot without regard to quality.

o 4,7.1.1.3 Sample unit size. Unless otherwise specified, the sample unft size .
shall consist of that number of sample units required by the inspection lot size, as
determined by the sampling plans in MIL-STD-105.

4.7.1.1.4 Specimen. A specimen shall be an individual length of cable cut from
the sample umit. ’

4.7.1.2 Group A inspection. Group A inspection shall consist of the inspections
specified in table V.
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4.7.1.2.1 Sampling plan. Statfstical sampling and fnspection shall be in
accordance with MIL-5TD-105 for general fnspection level II. The acceptabdle quatity
level (AQL) shall be as specified fn table V. -

4.7.1.2.2 Rejected lots. If an fnspection lot {s rejected, the contractor may
rework it to correct the defects, or screen out the defective units, and resubmit for
reinspection. Resubmitted lots shall be inspected using tightened fnspection and
shall not thereafter be tendered for acceptance unless the former rejection or
requirement of correction is disclosed. Such Tots shall be separate from new lots,
and shall be clearly identified as reinspected lots.

4.7.1.2.3 Disposition of sample units. Sample unfts from which a specimen has
fatled any of the group A inspection tests shall not be delivered on any order, even

. though the inspection Yot subaitted {s accepted.

TABLE ¥. Group A inspection.

i 1 | { 1
| Inspection | Requirement | Method | AQL |
| | paragraph | paragraph |(percent defective)l
I 1 | 4 t
| Yisual and mechanical inspection- - | 3.6 | 4.8.1 § |
} Physical dimensions - - - - - - . | 3.6 | 4.8.1 { |
| MIrking = « = = = = o o o = - = - 1 3.8 i 4.8.1 ] 1
|  Workmanship - - - « ¢ & o = = = = | 3.10 1 4.8.1 ! 1 i
| Characteristic fapedance- - - - - - | 3.7.6 | 4.8.7 | |
| Attenuvation (insertion loss)- - - - | 3.7.7 | 4.8.8 i |
} Structural return loss 1/ - - - - - % 3.7.8 : 4.8.9 } 1

1/ As applifcabdle.

4.7.1.3 Group B fnspection. Group 8 {fnpectfon shall consist of the inspections .
specified in tabie VI. -

4.7.1.3.1 Sampling plan. The sampling plan shall be in accordance with
MIL-STD-105 for special {nspection level S-3. The sample s{ize shall be based on the
inspection lot size from which the sample was selected for group A inspection. The
AQL shall be as shown in table VI,

4.7.1.3.2 Rejected lots. If an {nspection lot is rejected, the contractor may
rework it to correct the defects, or screen out the defective units, and resubmit for
reinspection. Resubmitted lots shall be inspected using tightened inspection and
shall not thereafter de tendered for acceptance unless the former rejection or
requireaent of correction 1s disclosed. Such lots shall de seperate from new lots,
and shall be clearly identified as reinspected lots.

TABLE V]. Group B {nspection.

1
Inspection Requirement Method | AQL

] I 1 {
i | | |
| | paragraph | paragraph i(percent defective)l
I ] i { 1
| Corona extinction voltage 1/ - - - | 3.7.5 I 4.8.6 | {
I Capacitance- -« « « ¢ « o &7e & = & l 3.7.9 | 4.8.10 ] 1
] Capacitance unbalance 1/ - - - « - | 3.7.11 | e4.8.12 | |
| Transmission unbdatance 1/- - - - - | 3.7.12 ] ¢.8.13 J 4 |
| Mechanfcally {nduced no¥se | | | i
1 voltage 1/ = - = = = = = = = - . i 3.7.13 | 4.8.14 | |
| Time delay 1/- - - - - . e e o= | 3.7.14 I 4.8.15 | {
| Cold bend 27 - - - - - - - - - - . | 3.7.18 | 4.8.19 | |
| Wefght - =T e « « = ¢ 0 2 0 o0 o = - | 3.9 | 4.8.24 | |
| | i ! i
1/ As applicadle.

2/ MNot applicable to semirigfd cables.
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4,7.1.3.3 Disposition of sample units. Sample units from which a specimen has
failed any of the group B inspection tests shall not be delivered on any order, even
though the inspection lot submitted 1s accepted.

4,7.2 Group C inspection. Group C inspection shall consist of the inspections
specified in table VII. Group C inspection shall be made on sample units selected
from inspection lots which have passed the groups A and B inspection.

4.7.2.1 Sampling plan. Sample units shall be selected from those types covered by
a single specification sheet in accordance with table VIII, 3 months after the date
of notification of qualification, except when the total production in a 3-month
period is less than two units of product {10,000 feat) inspection need not be made
until efther production fs at least 2 units of product or a total of 6 manths has
;lapsed ;1nce the inspection was performed in which case only one sample unit shall
e tested.

TABLE YII. Group C inspection.

| 1 ! T
| Inspection ] Requirement | Method i
i | paragraph | paragraph |
1 ] ] I
] Capacftance stability 2/ | 3.7.10 | 4.8.11 |
| Aging stability 2/ I 3.7.15 | 4.8.16 |
| Stress-crack resistance 2/ | 3.7.16 { 4.8.17 ]
| Outer conductor integrity 2/ | 3.7.17 | 4.8.18 |
| Dimensional stabflity 2/ | -3.7.19 | 4.8.20 |
| Contaminatfan 1/ | 3.7.20 l 4.8.21 |-
| Bendability 2/ R | 3.7.21 1 4.8.22 |
: Flammabitity 2/ : 3.7.22 = 4.8.23 %

1/ Applicable to type Ila jackets.
2/ When specified.

TABLE YIII. Sampling plan for group C inspection.

Sample unit

Units of product from
size

3-manth's production

3 to 8, inclusive
to 30, 1{inclusive
31 to 80, 1inclusive
81 to 130 inclusive
131 to 180. faclusive
181 to 240, inclusive
241 to 300, fnclusive

e it i et e e e s @0 gl Pt S p e
@NAWMEWN -

o

4.7.2.1.1 Failures. 1If aone or more specimens fail to pass grou~ C inspection, the
inspection 10T shall be considered to have fafled.

4.7.2.1.2 Disposition of specimens. Specimens that have been tested to group C
inspection shall not be delivered on the contract or purchase order.

4.7.2.1.3 MNoncompliance. 1If a sample fails to pass group C inspection, the
manufacturer Shall notify the qualifying activity and the cognizant inspection

activity of such failure and take corrective action on the materials or processes, or
both, as warranted, and on all units of product which can be corrected and which are
manufactured under essentially the same materials and processes, and which are
considered subject to the same failure. Acceptance and shipment of the product shall
be discontinued until corrective action, acceptable to the qualifying activity has
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been taken. After the corrective actfon has been taken group C inspection shall be
repeated on additional sample units (all tests and examinations, or the test which
the original sample failed, at the option of the qualifying activity). Groups A and
8 inspections may be refnstituted; however, final acceptance and shipment shall be
withheld until the group C fnspection has shown that the corrective action was
successful. In the event of failure after reinspection, information concerning the
fa:}u;e shall de furnished to the cognizant fnspection activity and the qualifying
activity.

4.7.3 Inspection of packaging. The sampling and inspection of the preservation,
packing and cantainer marking shall be in accordance with MIL-C-12000.

4.8 Methods of- inspection. Test parameters given in the following tests are not
to be assumed as the cable operating conditions, temperatures or 1{mits. MNethods of
inspection given in the specification shall be the only acceptadle methods unless an
alternate method has been agreed to by the qualifying authority prior to the
performance of the test. The test methods described herein are the preferred methods

and shall be the referee method in cases of dispute.

4.8.1 Visual and mechanical examinatfon (see 3.6). The cable shall be examined to
verify that the design, construction, physical characteristics and dimensions,
gagklng. ;ngayert-anship are in accordance with the applicable requirements {see 3.6,

.8, and 3. .

4.8.1.1 Ofameter measurements {see 3.6.1).

a. All components, except the dielectric core of semirigid cables.
Measurements shal] be made on a suitable length 112 incﬁ ainioum) of cadle
taken from the end of the sample unit. Inner components shall be made
accessidle by stripping and removing the outer components carefully so as
not to nfck, cut, cold-work, or otherwise, damage the component to be
measured. Four points for measurement shall be located 3 to &4 {nches apart
along the specimen length. Measurements shall be made at each pofnt 1n two
mutualiy perpendfcular planes, so that a tota! of eight measurements are
performed on each specimen. Measurements shall be made with a microaeter
caliper or any other fnstrument of equal accuracy.

b. Dielectric core of semirigid cables. The outer diameter of the dielectric
core shall be determined by measuring the {nner dfameter of the solid outer
conductor. Measurements shall be made on four specimens, each 0.5 inch
approximately in length, taken fros the end of the sample unit. The
specimens shall be cut squarely and carefully deburred. Measurements shall
dbe made by means of plug gages, or an adjustable plug hole gage and a
aicrometer, or any other fnstrument of equal accuracy.

4.8.1.2 Out-of-roundness of jacket measurements {(see 3.6.2). When specified (see
3.1), the out-of-roundness of the jacket shall be monitored on a continuous
production basfs, and the jacket diameter shall be as specified {see 3.1}. The
out-of-roundness measurements shall de permanently recorded with a device capable of
producing continucus graphic records. Two recordings shall be made, as nearly
simul tansously as possible, of the outsfde dfameter 90 apart and a point in the
manufacturing process where further dimensional change will not occur. The
recordings shall be permanent and reproducible by a common commercial process. The
technique used (including the detector, recorder and associated components) shal)l
have a response capable of recording changes in the dlameter with a sensftivity of
0.001 inch 2long the length of cadle at whatever speed the cable is traveling. The
strip chart response time shall be compatible with the remainder of the system. The
pen traverse shall de Targe enough to dfstinguish changes of diameter of 0.001 inch.
The chart speed relative to the cable speed shall be such that the recording must be
identifiable to within 2 feet of the pofnt on the cable length measured. Fach foot
of cable shall be represented by no less than 0.05 fach of recording paper
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4.8.1.3 Eccentricity of inner conductor {(see 3.6.3).

4.8.1.3.1 Procedure. Four specimens, each 1 inch approximately in length, shall
be cut from the end of the sample unit. The outer components of the cable shall be
removed down to the dielectri¢ core. The ends of the specimen shall be cut squarely
and carefully deburred. The eccentricity, in terms of displacement of lenyth, shall
be measured with a machinist's microscope, or a comparator, or any other instrument
capable of yielding a resolution of at least .0001 iach. At spacinys approximately
45" apart around the periphery of the inner conductor, measurements shall be taken of
the dielectric wall thickness. The thickest measurement {Tpzx) and the thinnest
measurement (T,y,) shall then be used to compute the displacement, using the
following formufa:

Tmax - Tmi
% Eccentricity = X l X 100

Measured diameter of core

The percent ecceantricity of the inner conductor shall be within the specified
requirements (see 3.1).

4.8.1.3.2 Alternate method. As an alternate method of measurement that is more
applicable for determining the eccentricity of the inner conductor of a semiriyid
cable, lay the sample in a Vee-shaped trouyh to which a dial indicator has been
rigidly fastened in such a manner as to preclude movement of the indicator with
respect to the trough, and to allow a readiny of the inner conductor position with
respect to the outer surface of the cable. Frour specimens each approximately 6.0
fnches long, shall be cut from the end of the sample unit. Prepare the specimen by
exposing approximately .250 inch of the inner conductor at one end of each specimen.
The di{al indicator shall be capable of yieldiny a resolution of at least .0001 inch.
The specimen shall be slowly rotated in the trough and the difference in dial
indicator readings shall be noted throuyh a rotation of 360°. Care shall be taken to
avoid bending the inner conductor during the rotation operation. The difference in
"the dial indicatar readiang is the total indicator readinyg (TIR), from which the %
eccentricity may be computed usiny the following formula:

Difference 1n dial indicator readinys
% Eccentricity = X 100
Measured diameter of core -

4.8.1.4 Adhesfon of conductors (see 3.6.4).

4.8.1.4.1 Specimen.

a. Two specimens of each cable shall be cut from the end of the sample unit.
Each specimen shall be prepared as shown in figures 1A and 18. Stripping
shall be done carefully. For semiriyid cables, no more than .250 inch of
material shall be removed at one time.

00 : 3.00 -~
’ " a.25! 225 '“C“E""
-—i;ffj?==55555$—-- D —
INNER \-mELEc*rmc CORE

CONOUCTOR

FIGURE 1A: Stripping Dimensions for Flexible Cables.
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DIELECTRIC CORE
1 3.00=.25 INCHES 6.00 £.30 INCHES
1 {76.2026.33 mm) . 1524021270 mm) .
NER fon { .300=.010 INOHES ouTE
oucT V(1270225 mm) CONDUCTOR

FIGURE 1B: Stripping Dimensions for Semi-rigid cables.

b. The adhesion to conductaors test shal)l be performed with & tensile tester and
a test fixture such as shown in fiyures ¢A and ¢8. The dtameter of the hole
in the test plate shall be .0U4 %.001 inch larger than the diameter of the
applicable inner conductor or dielectric core. Tne fnner conductor or
dielectric core extending through the test plate hole shall be pulled with a
constantly fncreasing force at a rate not to exceed U.5 fnch per uinute.
Avoid sudden pulls and jerkiny. Conductor adhesion shall oe defined as the
highest tensile tester reddiny obteined when tne conductor-to-core band is
broken. In performing this test, physical handliny of the specimen shall be
kept to a minfasum to avoid specimen deyration. The adhesion to conductor
requirement, as noted by the reading on the tensile tester snall meet the
specified value (see 3.1).

10.00 IN .
4.00 mm TENSILE TESTER
APPROX : GRIP :

L FIXTURE

FORCE GR1P

=
NS

FIGURE 2B: Typical Test Fixture for Use with Semi-rigid Cables.
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4.8.2 Continuity (see 3.7.1). To estadblish continuity, 25 volts dc maximum shall

. be apptied to both ends of each conductor and shield of the cable through an

appropriate indicator, such as an ohmmeter light, or buzzer. The test voltage may be
applied to the conductors and shields individually or in serfes.

4.8.3 Spark test {(see 3.7.2). The specimen shall be tested for jacket spark in
accordance wWith method 6211 per FED-STD-228. A test voltage {see 3.1) at a frequency
between 48 and 62 Hz or 3.0 #.5 kHz shall be applied between the outermost braid or
shield and the outer surface of the jacket. Efther the 60 Hz or the 3 kHz is
acceptable. In the event of conflict, the 60 Hz test will be the governing test.

4.8.4 VYoltage withstanding (see 3.7.3). The specimen shall be tested in
accordance with method 6111 per FED-310-228, except that the specimen shall not be
ifmmersed in water but tested dry. The specified test voltage (see 3.1) at a
frequency of 60 Hz shall be applied to all samples for a minimum of 1 minute. The
following details shall apply:

a. For coaxifal cables. The test voltage shall be applied between the fnner and
the outer conductor, with the outer conductor grounded.

b. For triaxfal cables. In addition to {a) above, 500 Ydc shall be applied
Between the outer conductor and the extra.shfield with the extra shield
grounded.

¢c. For twa-conductar cables. The test voltage shall be applied between the two
Tnner conductars. 1In addition, the test voltage shall be applied
individually between each inner conductor and the outer conductor with the
outer conductor grounded. :

4.8.5 Insulation res{stance {see 3.7.4). The specimen shall be measured with an
apparatus suitable to verify compliance with the applicable detail specification
requirement. The following details shall apply:

a. Unless otherwise specified {see 3.1}, the measurement error, facluding the
error of the test voltage source, the error of the indicating circuit, and
the error in measurement of the mechanical specimen lengths, shall nat
exceed #15 percent.

b. The voltage (see 3.1) shall be 200 volts dc minimum and the polarity shall
be such that the outer conductor 1s at ground potential.

¢. Measurements shall be made between the inner and outer conductors.

d. Unless otherwise specified (see 3.1), readings shall be taken immedfately
after an uninterrupted 2-minute electrification period. However, a stable,
or an increasing reading indfcating compliance with the specification
requirement obtained before elapse of the 2-minute electrification period
shall be acceptable.

e. The insulation resistance of the test specimen shall be calculated from the
formula »

Mx L
1600

_ ¥here R = Insulation resistance for 1000 feet in megohms.
M a2 Indicator reading fn megohms.

L = Test specimen length in feet, measured between outer
conductor ends.

f. The measured reading shall be suitably corrected to 60°F {15.6°C). In case
of dispute the measurement may be repeated at 50 F.
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. 4.8.6 Corona extinction voltage (see 3.7.5). The cable test specimen shall be
subjected to a graduaily 1ncreas%ng sinusoidal voltage until a detector indfcates a

sustained corona discharge. The following detafls shall apply:

2. The sensitivity of the detection equipment shall permit observation of
corona of five picocoulombs or less.

b. The cable specimen shall be from 2 to 5 feet in length. The ends of the
cable shall dbe made corona free. A suggested method for making the ends
corona free 1s shown in fiqure 10 {(see 6.7).

¢c. After the cabdle preparation, connect the cable test specimen to 2 voltage
source. Both ends a2y be immersed in insulating ofl to prevent corofa
discharge at the ends.

d. The test voltage shall be appifed at roon ambient conditions. The frequency
of the test voltage shall be between 48 and 62 Hz. :

e. Slowly increase the 48 to 6§2 Hz test voltage untf) the detector indicates a
sustained corona discharge or reaches two times the specified corona
extinction 'voltage. .

f. 1f sustained corona discharge 1s indficated, the voltage shall then bde
decreased slawly until the corona extinction point {s observed. The corona
extinction voltage is defined as the voltage at which sustained discharge
ceases. If sustained corona has not been observed at two times the
spe:i;:e: corona extinction level the requirement is considered to have been
satisfied.

g. When iyecif!ed (see 3.1), the corona extinction voltage test shall be
performed at the speciffed altitude equivalent reduced pressure.

4.8.7 Characteristic {mpedance {see 3.7.6).

4.8.7.1 Specimen. The specimen shall be 10 feet minfmum or 2 d8 maximum at 3 GHz
whichever is the shorter. .

4.8.7.2 Procedure. The specimen shall be prepared for testing by assembling
appropriate connections to the cable ends. The equfpment shail include a Time Domain
Reflectometer (TOR). The rise time of the TOR shall be 150 picoseconds or less, and
the vertical sensitivity of the system shall provide for a ainfaum resolution of one
major scale division. A precision afr-line of the same nominal charactertistic
fmpedance as the specimen shall be connected between the TDR and the connector-cable
assembly. The characteristic {mpedance of the specimen shall then be measured
compared to the precision afr-line. The connector-.cable assemdly shall then be
turned end-to-end and the measurement repeated. For cables of other then 50 and 75
ohas characteristic impedance, where preciston air-1ines, loads, or proper {impedance
measuring equipment are not avaflable, the characteristic impedance may bde determined
by calculation from the capacitance measurement determined (see 4.8.10) and the
velocity of propagation measurement determined, usfing the following formula:

101,670
Velocity of propagatfon (3) X Capacitance (pF/ft}

-

4.8.8 Attenuation (insertfon loss) (see 3.7.7).

4.8.8.1 Specimen. When testing to 4.8.8.2, the specimen shall be of sufficient
length to exRibit no more than 26 dB attenuation at the highest swept-frequency, and
no less than 3 dB attenuatfon at the lowest swept-frequency required. 1[If the
required frequency range is such that one specimen cannot fulfill this requirement,
an additional specimen length shall be used. When testing to 4.8.8.3, the specimen
Tength shall be as specified therefn. Suftable connectors shall be attached to both
ends of the specimen.
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4.8.8.2 Procedure {swept frequency method). A swept-frequency insertion loss
technique shall be used to determine the attenuation within the specified frequency
range (see 3.1). Figure 3 shows a block diagram of typical equipment to be used for
insertion loss measurements. The fixed-value attenuator pads shall have a minimum
value of 3 dB. The specimen shall be inserted between fixed pads no. 1l and no. 2.

The variable attenuator shall be set so that the attenuator trace for the cable falls:

completely on the x-y recorder chart for the sweep range used. A calibration grid
shall be established either before or after the attenuation characteristics of the
specimen are traced, by removing the specimen from the circuit, connecting pad no. 1
to pad no. 2, and then increasing the variable attenuator dB8 settinys in uniform
steps for each sweep until a series of calibration lines are drawn across the chart
of a sufficient range to cover the attenuation characteristics of the specimen. One
of the horizontal calibration 1ines shall contain frequency marker pips. The value
of attenuation of the specimen at any frequency may tnen be determined from the
chart. The attenuation at any frequency shall be expressed by the following formula:

Measured dB X 100
Attenuation (dB/100 feet) =

Specimen lenyth (feet)

J‘ OETECTOR l

. ORECTIONAL
" PSS A COURLER
OS&’NELE?TQR | Lglvll.:rER Iso'.armur gwa TCHED
AT ) P : MATCH
! =] s (M)

TEST
ATTENUATOR ;{%"}_‘F‘r&r«moﬂ OmECTIONAL]
Ne | No. 2 COURER

4 X~y {UNear |__[VamasE a8
| RecoroER | AMPLIFIER ATTENUATOR[—] PETECTOR

FIGURE 3. Block diagram of attenuation measurement equipment.

4.8.8.3 Procedure (single-frequency method). The attenuation, expressed ia dB per
100 feet, shall be measured at a sufriciently low-power level that the resulting
temperature rise will be neyligible. An acceptadble method for measuring attenuation
at a specified frequency is as follows:

-

IGNAL GENERATOR 4
SIGNAL NG ATTENUATOR| _cag g—pf ATTENUATOR|—plpeTECTOR
CALIBRATED ATTENUATOR PAD ! , PAD

In the block diagram shown above, a suitable lenyth of cable with an attenuation of
at least 3 d8 is inserted between the connectors. The siynal yenerator and
calibrated attenuator are adjusted to produce a reasaonable indication at the
detector, when the detector fs tuned. The detector reading is noted, and the
calibrated attenuator output level is recorded. The cable under test is then
withdrawn and the circuit completed with the connectors (of a very short lenyth of
cable}l. With the detector tuned, the calibrated attanvator is readjusted to
reproduce the original reading at the detector, and the attenuator output level is
again recorded. Attenuation is then computed as follows:

A a l%g (difference in calibrated attenuator readinys in d8)

Where:
A = Attenuation in dB per 100 feet.
Length of cable under test in feet.
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For measurements at frequencies of 400 megahertz or less, the characteristic
impedance of the attenuator pads and connectors shall preferadbly be the same as that
of the catle under test. For measurements at frequencies of 1,000 megahertz or
above, the attenuator pads, connectors, and test cable shall be matched to the same
characteristic impedance. Both pads shall be high enough fn attenuation value to
minimize the error caused by any mismatch of the signal generator and detector. For
the majority of measurements, it fs recommended that the attenuation of each pad be
approximately 10 dB. Tuning stubs may be used fn the circuit for iopedance-matching
purposes. Any other approved method may be used in lieu of that described adove.

4.8.9 Structural return loss {see 3.7.8).

4.8.9.1 Procedure. The speciaen shall be of sufficieat length to exhibit no less
than 3 dB attenuation at the lowest swept-frequency required. If the required
frequency range is such that one specimen cannot fulfill this requirement, then an
additional specimen shall be used. A swept-frequency, siotted line technique shall
be used to determine the structural return loss within the specified frequency ranye
(see 3.1). Suitable connectaors shall be attached to both ends of the specimen and
the assembly checked with a TUR that ts capable of producing a step-function
rise-time of 150 picoseconds or less. MWith the far end of the specimen connected to
a matched load, the impedance variation exhibited by each connector-cable interface
shall not be greater than the maximua fapedance variation permitted for the cable
ftselt (see 3.1). Correction curves will be used for other than matched systems.
Figure 4 shows a block diagram of typical equipment to be used for the swept
measurement of the Standing wave ratio (SWR). The total SuMR (excluding tne cadle of
the slotted Yine connectors and l1oad shall be less than 1.06. A calibration yrid
shall be established on the X-Y recorder chart terainating the slotted line with a
matched lYoad. Starting from zero attenuation, increase the variable attenuator
setting in uniform steps with each sweep, until a series of calibration lines
sufficient to cover the SHR range of the test assembly is traced on the chart. QOne
of the calibratfon lines shall contain frequency marker pips and a calibrated narrow
band spike that s 1 percent wide at 10 MMz to 2 GHz, and 20 MWz wide above 2 GHz.
Decrease sweep speed until the calidration spike stops growing.

SWEEP | —{OETECTOR |

OSCILLATOR
LOW-Prs5s lapapTER}— TEST
FILTER SPECIMEN
ISOLAT Ot ER rsores
Rl S R “One | foseren
SPUTTER
X-¥ LINEAR VARAELE @8] [Oevecron] [MATOHED
RECORDER AMPLIFER ATTENUATOR o LOAD

FIGURE 4 Block diagram of structural return loss test measuring equipment.
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4.8.9.2 Measurements. To make the SWR measurement, insert the cable between the
adapters. TJet the variable attenuator so that the SWR pattern falls within the
calibrated curves. Move the slotted l1ine probe back and forth along the 1ine for at
least one-half wave-length at the lowest frequency trace. A minimum of 20 increments
shall be used. Then measure the vertical thickness of the envelope (in dB) at the
frequency of interest and determine the SWR by using the following formula:

s d8
WR a antilog;g —
10 20

The structural return loss, in dB, shall be calculated from the SWR, as expressed by

the following formula:

. SWR + 1
d8 (reflected loss) = 20 logld

SWR -1

4.8.10 Capacitance {(see 3.7.9). The capacitance, in picofarads per foot, of the
specimen shall be measured at I kHz, unless otherwise specified (see 3.1). The
following details shall apply:

a. ;h: specimen length shall be less than 1/40 wavelength but not less than
eet.

b. <Coaxfal cables. The capacitance shall be measured between the fnner
conductor and the outer conductor, with the outer conductor grounded.

c. Two-canductor cables. The capacftance between the two inner conductors
shall be measured by a two or three terminal technique.

"{1) Two-terminal method. With the outer conductor connected to the ground

terminal of the capacftance bridge, the capacitance shall be determined
from the following formula: .

2 (C, * Cy) - Ce
F'3

Capacitance =

Where: Ca = Capacitance between no. 1 conductor and no. 2 conductor,
with no. 2 conductor connected to the outer conductor.

Cp = Capacitance between no. 2 conductor and no. 1 conductor,
with no. 1 conductaor connected to the outer conductor.

Cc = Capacftance between no. 1 and no. 2 conductors (when tied
together) and the outer conductor.

(2) Three-terminal method. The capacitance shall be determined from the
following formula: : '

Co * Oy
Capacitance s Cy + =
3

Where: L4 = Capacitance between no. 1 conductor and no. 2 conductor,
"with the outer conductor connected to the ground terminal
of the capacitance bridge.

Cao = Capacitance between no. 1 conductor and the ocuter
conductor, with no. 2 conductor connected to ground.

C¢ = Capacitance between no. 2 conductor and the outer
conductor, with no. 1 conductor connected to ground.
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4.8.11 Capacftance stabilfty (see 3.7.10). The capacttance, in picofarads per
foot, shall be measured as specified tn 4.8.10. The length of the specimen shall be
approximately 50 feet, except that for cables with solfd outer conductors the length
of the specimen shall be approximately 10 feet. The specimen shall be subjected to
the applicadle temperature cycle shown fn table IX, for a total of three cycles.

Test temperatures for cables with dielectric cores not i{sted in tadble IX shall be as
szecified (see 3.1). Capacitance measurements shall be made inftfally and after each
step.

TABLE IX. Temperature cycling.

] I T I ]
| Step | Type A dielectric | Type F dielectric | Time {
} } C teamperature ] C teaperature | hours !
1 |
|} ] { { i
= 1 ; 75 22 : +250 125 = 4 to 8 :
{ 2 E +25 +10, -5 } +25 +10, -5 = 4 niniaum }
% 3 { *40 22 { -55 #2 = 4 to 8 !
{ 4 : +25 +10, -5 : +25 +10, -§ i 4 atnimunm :

4.8.12 Capacitance unbalance (see 3.7.11). The capacitance, in picofarads per
foot, shall be measured as specified In 4.8.10. The length of the specimen shall be
as specified in 4.8.10. The capiacitance between the two inner conductors of the
two-conductor cable shall de measured by the two- or three-terainal technique as
specified in 4.8.10. The capacitance unbalance in percent shall de determined froa
the following formula:

a. Two-termsinal method:
400 (C, - Cp)
2 (C‘ . Cb, - cC

Capacitance unbalance »

b. Three-terminal aethod:

400 (Cq - Cg)

Capacitance unbdaltance «
4 Cq4 * Ce - Cy

4.8.13 Transmission undbalance {see 3.7.12). The transmission unbalance of a
two-conductor coaxjal cable is defined as the ratio of the absolute magnitude of the
vector difference of the voltages across each half of a terminating resistor to one
half of the absolute magnitude of the vector sum of the two voltages, expressed
mathematically as follows:

1 ¥ - v
Transaisston unbalance (TUB) X 1002
172 | Vz * VI |

Where: TUB « Transaission unbalance, in percent.

¥V, « Vector voltage across half of the terminating resistor,
in volts.

¥) = Vector voltage across the outer half of the terminating
resistor, 1n volts.

4.8.13.1 Specimen. The specimen to be measured shall be approximately 100 feet ¢.:
length.

4.8.13.2 Equipment. The accuracy of the measuring equipment shall be 22 percuat

over the test frequency (see 3.1). Figure § shows 2 dblock diagram of the
transmission unbalance test equipment.
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4.8.13.3 Measurement. The input transformer transmfts two signals which are
vectorially equal down the two-conductor line. The signal from detector no. 1 on the
output transformer {s the magnitude of the vector difference of the voltages across
each half of the terminating resistor, and the signal from detector no. 2 s the
magnitude of the vector sum of the two voltages. The oscilloscape has logarfithoic
vertical amplifiers that allow the measurement of the ratio of the signals from the
two detectors, expressed in decibels as follows:

dB scope
TUB(%) A ZOOI[AMTILOGIO( }}

20

The residual error of the tests system may be obtained by removing the sample,
connecting the respective test ports and measuring the system unbalance. The aaxiaum
unbalance of the specimen shall not exceed the specified value (see 3.1).

4.8.13.4 Calfibration of transaission unbalance system, Calibration shall be
performed as follows:

a. Connect test port A to test port B.

b. Switch on the frequency markers of the sweep oscfllator. Connect channel A
of detector no. 2 to the generator video input, and the generator vertical
to the scope channel A port. By varying the frequency dial and sweep width
controls of the sweep oscillator, obtafn the required test frequency range.

¢. Remove detector no. | from detector port P and replace it with 2 SO.ohm
Toad. Connect channel A to detector no. 2 of the scope.

d. Obtain a signal from detector no. 2 on channel A. Trace this signal on the
scope screen. Preset channel A attenuvator to zero.

e. Insert a 10-d8 pad bdetween detector port no. 2 and detector no. 2.

f. Adlust channel A attenuator so that the average of the scope display and
traced line are equal.

g. Insert a 20-d8 pad between detector port no. 2 and detector no. 2. Draw the
trace on the face of the scope.

h. Remove detector no. 2 from detector port no. 2, and replace {t with detector
no. 1. Connect the lead from detector to channel B vertical input.

i. Obtain trace from detector no. 1 dy fnserting a 20-dB pad bdbetween detector
and connecting port. The frequency tracking of the two detector should not
vary more than »0.5 dB.

J. Repeat Steps (d), (e} and (f), with detector no. 1 connected to detector
; port no. 2. The lead from detector no. ! aust be connected to the channel B8
| vertical input of the scope.
k. Return detectors to their ortfginal positions.

i 4.8.13.5 Measurement procedure far transmfssion unbalance system. HMeasurements
! shall be performed as follows:

a. Prepare specimen and install applicadble connectors.
b. Connect specimen between test port A and test port 8.
" €. Preset varfable attenuators A and B8 %o zero.

d. Switch the display control of the scope to channel A and 8 positien.
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e. Using the channel A variable attenuator, position the channel A trace at the
center of the scope screen. o

f. Usting the channel B var{able attenuator, position the channel 8 trace s0
that it covers the channel A trace.

g. The difference, in d8, of the channel A and B variable attenuators is the
unbalance of the two signals. .

h. Convert the dB difference of channel A and B to the percentage of
transmission unbalance by using table X.

TABLE X. Relationship between transmissfon unbalance and thé di fference in signals.

I . | 10 1 1
|Transmissian {D{fference || Transmission | Difference || Transmission | Di{fference |
, unbalance :1n sfgnal unbalance in signal }} unbalance } fn signal !
} percent } 48 ¥ percent I d8 %! percent } d8 {
| 2 | 40.0 I 12 | 24.5 T 22 | 19.0 ]
| 3 | 316.0 it 13 ] 24.0 it 23 | 18.9 |
| 4 l 34,0 1 14 | 23.0 R 24 ! 18.4 |
| 5 1 32.0 I 15 | 22.5 11 25 | 18.0 {
! 6 i 30.0 i1 16 ] 22.0 il 26 1 17.8 |
| 7 ! 29.0 It 17 | 21.5 i 27 | 17.4 |
| 8 { 28.0 | 18 | 21.0 il 28 | 17.0 !
| 9 ! 27.0 11 19 | 20.5 1R 29 | 16.8 |
| 10 | 26.0 11 20 | 20.0 11 30 | 16.4 |
| 11 | 25.6 I 21 | 11 i |
| ! 11 | 11 ] [

19.5

4.8.14 Mechanically induced noise (see 3.7.13). The electrical naise generated in.
a cable by mechanical motion shall be determined by the following test.

4.8.14.1 Preparatfon of cable. Cut cables to be tested into 7-foot lengths. Fit
one end of cable with a suitable connector. Remove 2 inches of the outer jacket from
the other end of the cable leaving the braid intact. Push braid back and cut off |
inch of the dielectric and center conductor. Cover the open end with three layers of
e1ec?r1cal tape. Pull braid over the tape. Twist and solder to form an fnterference
shield.

4.8.14.2 Instrumentation.

a. Amplifier.
{1) Input impedance - 10 megohms minimum.
(2) Frequency response - dc to 1 megahertz minimum.
(3) Sensitivity - 10 microvolts/centimeter minimum.
“». Oscilloscope.
¢. Recorder,
(1) For dibfta1. storage scope with X-Y output to X-Y recorder.
(2) vFor nondigital, storage scope oscflloscope camera. .

d. Appropriate wefght with cable clamp. One pound weight for cables up to 0.2
inch in diameter and a five-paound weight for cable over 0.2 inch in diameter.

e. Six cable clamps of suitable size and circumferential compression type.

“n

. "Suitable cable connector for interfacing thh amplifier,
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4.8.14.3 Equipment set-up (see figqure 6). Clamp the cable in place so that the
interference shield 15 Just oeyond three Of the clamps and the inside clamps are four
feet apart and such that five feet of slacked cabdble hanys freely between the
support. Clamp the weight midspan of caole {that §s, 30 inches froom efither end of
the 5 feet of cable supported between the clamps). Connect the cadble to be tested to
the amplifier and oscillioscope. Shield as necessery to prevent nofse pick-up.

A-a—] AMPLIFIER AND
Cﬂ#ﬁ:EL A 0SCILLOSCOPE
omn———
L o R
re »

WEIGHT

CABLE LENGTH -8’

FIGURE 6. Equipment setup.

4.8.14.4 Calibration of instruments. Set the yain of the amplifier so the
specified maximum peak-to-peak noise can de easily determined. Calidbrate tne
amplifier and oscilloscope for an accuracy of #5 percent. Set the oscilloscoye in
the sinyle sweep mode with a sweep speed of 1 ¢m per second and the sensitivity to
ig u¥/cm, Yower frequency 3 d8 response to .1 Hz, upper frequency 3 d8 response to
kHz.

4.8.14.5 Test procedure. Pull caole throuyh 90° arc until cable, weiyht, and
cltamp are fn"a horizantal plane. If a camera is used, open the camera shutter,

trigger the sweep, and release the weiyht. A mechanica)l release device may de used,
if desired to assure repeatadility of the measurements. Repeat this procedure until]
eight indfvidual sweeps have been recorded.

4.8.15 Time delay (see 3.7.14).

4.8.15.1 Specimen. Two specimens shall be tested for time delay. The test
frequency shail be as specified (see 3.1). The lenygth of the specimen shall be
determined from the following formula:

9813.6

t Ve

Where: L = Specimen length, in feet.
f s Specified frequency, in dHz.
e a Dielectric constant of cable dielectric core.
4.8.15.2 Proceduyre. The time delay measureuwent shall be performed as follows.
The specimen shall De connected to the measurement apparatus shown in the olock
1iagram of figure 7. The characteristic impedances of the speciwen, the signal

generator, the frequency counter, and the load fmpedance {2Z,) snall pe fdentical.
All interconnections shall de as short and free of electrical mismatcn ¢S possidle.
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The signal generator shall be set to a frequency that is five tiues the specified
frequency, and varied until a Lissajous pattern on the screen of the oscillescope
forms a straight Yine. The positions of the siynal yenerator and 4y shall then De
reversed, and the oscilloscope screen observed. If a straiynt line is not now
present, adjust the interconnections until a straiynt line -is formed for both the
normal and reversed positions of the siynal yenerator and Z,.

| FREQUENCY ‘ OSCILLOSCOPE
_|, COUNTER l CONNECTIONS
L7 | HOR1IZONTAL VERTICAL
1 siGNAL - . -2 @ D
[T | GENERATOR INPUT , INPUT
= . e ZO

FIGURE 7, Block diaqram of apparatus for measuring time delay.

Go back to the orfyinal position, by repositioning the appardatus 4s origyinally shown
in the block diagram. HReset the freguency of tne siynal yenerator to the specified
frequency and vary it until the Lissajous pattern displayed on tne screen of the
oscilloscope forms a straight line. The thickness of this line shall not exceed vU.Ul
inch to establish good resolution. A frequency counter shall then be temporarily
inserted, as shown in the block diayram, to determine the axact frequency of the
signal generator. This frequeacy shall then be recorded as the first resonance
frequency (fy). The frequency counter shall be removed, and the frequenc; of the
signal generator shall be increased until the Lissajous pattern forms yet another
1ine on the oscilloscope screen with the same direction as the first line. ayain,
the thickness of the line shall not exceed 0.0l inch. The freguency counter shall
again be temporarily inserted to determine the second resonance frequency (f).

. This procedure shall be repeated until five successive frequencies have been

determined. The time delay per foot of the cable shall then be computed as shown in
the formula below. Beginning with the specified frequency, successive frequencies
shall be determined, using this method.

1 2 3 .4 .51tV 1
Wl "7 % "7 " Fsl T L
Where; TD = Time delay, in microseconds per foot.

f1, 2, 3, 4, 5 = Hecorded frequencies, in Mnz.

L = Specimen length, in feet.
The time delay shal) be calculated for at least two sets of five successive recorded
frequencies for each specimen. The averaye of these values computed shall oe within
the specified requirement (see 3.1). The specimen shall be reversed zna the test
repeated.

4.8.16 Aying stability (see 3.7.15).

4.8.16.1 Specimen. Four specimens shall be cut frum the sample unit. Faor cables
whose naminal jacket diameter is less than U.5 inch, the specimen length shall be
125 &1 feet times the cable diameter. For cabnles wnose nominal jacket diameter is
0.5 inch or larger, the specimen length shall pe 95 ]l feet times the cabdle
diameter. For armored cables, the armor snall De removed before the specimen is
subjected to the aging stapility test.
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4.8.16.2 Procedure. The specimen shall be suspended in a heat chamber without
touching one another or the walls of the chamber and conditioned for 7 days at the
applicable test temperature in table XI. Test temperatures for cable jacket types
not tisted in table XI shall be as specified (see 3.1). Heated afr shall be
circulated so as to mafntain a uniform test temperature, After the conaftionfing
period, the specimens shall be removed from the heat chamber and conditioned at roonm
ambient temperature for 4 hours winfoum.

a. Examine the specimen for cracks, flaws or other damage in the jacket
material. For marked cables, examine the marking for legibilfty.

b. Following the test, the specimen shall be subjected to the cold bend test
(see 4.8.19).

TABLE XI. Jacket test temperature.

1 1 [}
f Jacket types : *C temperature }
T T T
! 1, Ita, 1V, and VIII | *98 2 |
§ Illa | *90 22 |
] Y and VII | *250 »5 |
{ v! | +200 »5 !
|
4.8.17 Stregs-crack resistance (see 3.7.10].

4.8.17.1 Specimen. Four specimens, approximately 3 feet long, shall bde cut from
the sample unit. or armored cables, the armor shall be removed before the specimen
is subjected to the stress-crack resistance test.

4.8.17.2 Procedures. C(Clamp one end of each specimen to a mandrel whose diameter
{s three times the noninal jacket dfameter of the cable unless otherwise specified
(see 3.1) around the mandrel and clamp the specimen to the mandrel at this point.
The specimens shall be suspended in 2 heat chamber without touching one z2nother or
the walls of the chamber and conditioned for 96 hours minimum at +230 C £S5 C. Heated
air shall be cfrculated so as to mafntain a uniform test temperature. After the
condfitioning period, the specimen shall be removed from the heat chamber and
conditioned at room temperature for 4 hours minfoun.

3. Examine the specimen for cracks, flaws or other damage in the jacket
material. For marked cables, examine the marking for legibility.

b. Unwind the specimen from the mandrel and examfne for cracks, flaws, or other
damage in the jacket material. For marked cables, examine the marking for
legibility.

¢. After the stress-crack resistance test, the specimen shall be subjected to
the cold bend test (see 4.8.19).

4.8.18 Outer conductor fntegrity (see 3.7.17). Four specimens, approximately 2
feet long, shall be cut trom the sample unit. I1he specimens shall be suspended in a
heat chaaber without touching one another or the walls of the chamber and conditioned
for 1-1/2 hours minimum at the specffied temperature {see 3.1). Heated afr shall bde
circulated so as to maintain a untform test temperature. After the conditioning
period, the specimens shall be removed from the heat chamber and conditioned at roonm
ambient temperature for 4 hours minfmum. Examine the specimens for cracks, flaws, or
other damage in the outer conductor materfal.

4.8.19 Cold dend (see 3.7.18). Three specimens shall be cut from the sample
unit. The specimen lengths shall be the same as for the aging stability,
stress-crack resistance and other outer conductor integrity tests, as applicable (see
4.8.16, 4.8.17, and 4.8.18). The distance between the cable turns wrapped on the
oandrel shall not be more than the diameter of the cabdle: the cadble shall make
intimate contact with the mandrel.

k]
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4.8.19.1 Flexible cables.

a. For armored cables, the armor shall be removed before the specimen is
subjected to the cold bend test. One end of each specimen shall be clamped
on a mandrel whose diameter ifs 10 times the normal outside diameter of the
specimen in its present test condition. Wrap the specimen around the
mandrel for one full turn and hold in place with a mechanical device. The
specimens shall be placed in a cold chamber and conditioned for 20 hours
minimum at the applicable test temperature. Ouring the conditioning period,
the unwrapped portion of the specimen shall be kept reasonably straignht.

The following details shall apply:

(1) For cables with type F dfelectric cores, cables with type [I1la jackets,
and cables whose nominal jacket diameter is .250 inch or smaller, the
test temperature shall be -55°C +2°C. .

(2) For these other cables whose nominal jacket diameter i{s larger than
.250 inch, the test temperature shall be. -40°C 32°C. For those cables
that have been previously subjected to the aging stability test, the
test temperature shall be -35C 22 C.

b. After the conditioning perfod and while the specimens are still at the test
temperature, the specimens shall be wrapped around the mandrel for three
full, close turns for cables whose nominal outside diameter is less than
.500 inch, or two full close turns for cables whose nominal outside diameter
{s .500 inch or larger. The mandrel shall be turned at a uniform rate of
15 #3 revolutions per minute during this operation.

¢. After the turning operation, the specimen shall be remaved from the cold
chamber and conditioned at room ambient temperature for 1 hour maximum.

Unwind the specimen from the mandrel and, except at the c1amping points, examine for
cracks, flaws, or other damage in the outer surface materiatl.

4.8.20 Dimensional stability (see 3.7.19).

4.8.20.1 Flexfble cables. A 5-foot minimum specimen shall be cut from the sample
unit. The ends of the specimen shall be cut squarely and carefully deburred. Place
the specimen in a heat chamber, cofled or straight, and condfition for 6 hours minimum
at the applicable test temperature (see table XII). Heated air shall be circulated
to maintafn a uniform test temperature. After the conditioning period, remove the

- specimen from the heat chamber and condition at room ambient temperature for 4 hours

minimum. Measure both ends of the specifmen for protruston or contraction of the
inner conductor.

TABLE XI!. Material and test temperatyre.

type IX jacket

I l I
] Materia) types - : °C temperature 1/ =
]
I l : |
-I .Type A dielectric } +85 22 =
i . I I
| Type F dielectric (except | +250 25 |
% with type IX jacket) { : {
i I I
{ Type F dielectric with } +200 a5 }
{ | 1

/ Test temperature for cable tybes not listed shall
be as specified (see 3.1).

[
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THREAD, 2 PLACES

KNURL
/ .040 MIN
¥

"838 3 A

5.950

A DIMENSION = CABLE 0D,
T 010 MINIMUM, .020 MAXIMUM

FIXTURE BOOY

KNURL

THIS SURFACE TO BE MACHINED FLAT
/ USING BOTTOM DRILL

[
/

L.—.- \_THREAD COMPATIBLE WITH
THAT ON FIXTURE BODY
1.05 _,, X

CAP (2 EACH)

*B* dimension not critical, but to provide for intermal threading in accordance
with standard shop practices.

NOTES:

1. Dimensions are in inches.

2. Metric equivalents are given for general ‘nformaticn only and
are based upon 1.00 inch = 25.4 am.

FIGURE 8. Typical dimension stabilitv test fixture.
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4.8.20.2 Semirigid cables.

a. Specimen. An appropriate 4-foot length shall be cut from the sample unit
and used to prepare six specimens. Each specimen shall have a length of
6.00 +.50, -.00 inches with squared and carefully deburred ends. Each
specimen shall be placed inside a brass test fixture as shown on figure 8.

b. Procedure. After fnsertion of the specimen, the fixture ends shall be
closed with caps; the caps shall be tightened with a torque of 8 inch-pounds
#1. Place the fixtures containing the captured specimens in a heat chamber
and condition for at least 1 hour at the specified temperature (see 3.1).
Heated afr shall ne circulated so as to maintain the test temperature within
t5 degrees Celsius. After the conditioning period, the fixtures containing
the specimens shall be maintained at room ambient temperature for at least ) :
1 hour. Do not remove specimens from the test fixtures until immediately -
before measuring, and then remove one at a time. Measure the protrusion or
contraction of the insulation with respect to the outer conductor on both
specimen ends. Three measurements shall be made at each end, one in each of :
three different axial specimen orientations spaced approximately 120° apart, -
so that a total of six measurements are obtained for each specimen.

4.8.21 Contamination (see 3.7.20).

4.8.21.1 Specimen. The specimen length shall be 4 feet minimum for cables whose

nominal outside diameter is more than 0.2 inch, 3 feet minfmum for cables whose

diameter is from 0.12 to 0.2 inch, and 2 feet minimum for cables whose diameter is
less than 0.12 inch.

4.8.21.2 Equipment. Equipment for the contamination test shall be a Q-meter with
an appropriate coil capable of giving an indicated Q-reading of 150 minimum. The
resonating test frequency for all measurements shall be 1.2 MHz 50 kHz. Resanate
the §-meter to determine {ts Q-reading (0;).

4.8.21.3 Procedure, One end of the specimen shall be cut square. The other end
shall be prepared to provide the shortest possible connection to the "high® terminal
of the Q-meter. The shield shall be connected to the “ground” terminal. After
attaching the specimen, resonate the Q-meter and take the new Q-reading (9,}. This
inftial change in Q-readings (aQy) between the readings with and without tge
specimen attached shall be compu{ed as AQy = @y - Q,. If the initial change in
0(aQy) is less than three when using the speci}ied ?ength, the length may be
increased so as to obtain a a0y of at least thrge. The specimen shall then be
placed in a heat chamber and conditioned at +98°C 22°C for 7 days minimum. Heated
air shall be circulated so as to maintain a uniform test temperature. After the
conditioning period, the specimen shall be removed from the heat chamber and
conditioned at room ambient temperature for 1 hour minimum. Again, with the specimern
unattached, take a new Q.reading (Q3). Attach the specimen as before and take )
another Q-reading (Q4). This final change in Q-readings (aQf) between the
readings with and without the specimen attached shall be computed as sQ¢ = Q;
; 04.3 ;h§°§hange in aQ (aQf - aQy) shall not exceed the specified value

see 3.7. . '

4.8.22 Bendability (see 3.7.21). Two specimens, each approximately 1 foot long,
shall be cut from the sample unit. The middle section of the specimen shall be
formed for two complete turns around a mandrel of specified diameter (see 3.1}.
(Although no special tools are needed to guide the cable as it coils around the
mandrel, a mechanism may be provided so as to aveid any damage to the outer
conductor.) Remove the coiled specimen from the mandrel and examine the outer
surface for cracks, splits, fracturing, and wrinkling. .

4.8.23 Flammability (see 3.7.22).

4.8.23.1 Apparatus. The test shall be performed within a test chamber
approximateiy % foot square by 2 feet in height, open at top and front to provide
adequate ventilation for combustion but to prevent drafts. The specimen holder shall
be designed so that the lower and of a 24-inch cable specimen is held by a clamp,
while the upper end of the specimen passes over a pulley and can be suitably weighted
to hold the spacimen taut at an angle of 60 degrees with the horizontal, and in a
plane parallel to and approximately 6 inches from the back of the chamber.

34

Source: https://assist.dla.mil -- Downloaded: 2016-11-03T17:55Z
Check the source to yerify that this is the current version before use.




MIL-C-17F

The separation between clamp and pulley shall be such that a minimum of 20 inches of
the specimen is freely suspended. The test flame shall originate from a Bunsen type
gas burner with a 1/4-inch inlet, a needle valve in the base for gas adjustment,
3/8-inch bore nominal, and an approximate 4-inch barrel length above the air inlets.
The burner shall be adjusted to furnish a 3-inch conical flame with an approximate
1-inch long 4inner core and a flame temperature not less than 954 C (1749 F) at its
hottest point, as measured with an accurate 1 percent full scale thermocouple
pyrometer. A sheet of facial tissue conforming to UU-T-450 shal) be suspended taut
and horizontal 9-1/2 inches below the pofnt of applfcation of the flame to the cable
specimen and at least 1/2 inch from the chamber floor, so that any material dripping
from the cable specimen shall fall upon the tissue.

4.8.23.2 Procedure. A 24-inch specimen of cable shall be marked at a distance of
8 inches from 1ts lower end to indicate the point for flame application and placed in
the specified 60-degree position in the test chamber. The lower end of the specimen
shall be clamped in-position in the specimen holder and the upper end shall be passed
over the pulley of the holder and held taut. With the burner held perpendicular to
the specimen and at an angle of 30 degrees from the vertical plane of the specimen,
the hottest portion of the flame shall be applied to the lower side of the cable at
the test marE. The test flame shall be applied for 30 seconds for all sizes of cable
and then withdrawn immediately at the end of that period. The distance of flame
travel upward along the specimen from the test mark and the time of burning after
removal of the test flame shall be recarded; also the presence or absence of flame in
the facial tissue due to incendiary drip from the specimen shall be recorded.
Charred holes or spots in the tissue shall be fgnored in the absence of actual
flame. Breaking of the cable specimens in sizes 24 and smaller shall not be
considered as faflure provided the requirements for flame limits, duration of flame,
and absence of incendiary dripping are met. ’

4.8.24 Meight (see 3.9). A section of cable shall be weighed on a scale that has
a 0.} percent accuracy.

5. PACKAGING

5.1 Packaging requirements. The requirements for packaging shall be in accordance
with MIT-C-12000. .

6. NOTES

6.1 These cables are desfgned for use in radio frequency applications. Reference
MIL-C-39012 for compatable connectors.

6.2 Ordering data. Acquisition documents should specify the following:

a. Title, number and date of this specification.

b. Title, number and date of the applicable specification sheet.

c. Complete cable part number (see 1.2.1).

6.3 Internationa) standardization agreements. Certain provisions of this
specification are the subject of International standardization agreement, NATO NEPR
No. 3. When amendment, revisfon, or cancellation of this specification is proposed
which affects or violates the international agreement concerned, the preparing
activity will take appropriate reconciliation action through internation

standardization offices, 1f required.

6.4 Qualification. MWith respect to products requiring qualification, awards will
be made only for products which are at the time set for opening of bids, qualified
for inclusion in applicable qualified products 1fst (QPL) whether or not such
products have actually been so lYisted by that date. The attention of the contractors
is c3lled to this requirement, and manufacturers are urged to arrange to Yiave the
products that they propose to offer to the Federal Government tested for jqusalifi-
cation in order that they may be eligible to be awarded contracts or orders for the
products covered by this specification. The activity responsibie for the qualified
products list is the U.S. Army Communications-Electronics Command, Fort Monmouth, MNew
Jersey 07703; however, {nformation pertaining to qualffication of products may be
obtained from the Defense Electronfcs Supply Center (DESC-E}, Dayton, Ohfo 45444,
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6.5 definit{ons.

6.5.1 Maximum continuous working voltage. The maximum continuous workiny voltage
is that safe voltage that can be continudusly applied ta a coaxjal cable. This
voltage is limited by the onset of corona breakdown. The cable working rating is 75
percent of the corona extinction corona voltage rating.

6.5.2 Maximum operating frequency. Coaxial cables operate in the principal or
transverse electromagnetic (TEM) mode. The TEM mode has both the electric aad
magnetic fields perfectly normal to the direction of propagation. The possibility of
propagation in the higher modes 1fmits the usefulness of a coaxial cable to below the
lowest higher-mode cut-off frequency. Ta determine a maximum operatiny frequency it
is necessary to derate from the cut-off frequency to forestall the operation of the
cable in a mode higher than the TEM mode. Other factors that contribute to a lower
operating frequency are the elements of construction of the cable and the associated
connectors. The recommended maximum operatiny freyuency takes into account all of
these factors, but the user shauld always check the capabilities of cable and
connector assembly before operating at any hiyh frequency.

6.5.3 Velocity of propagation (VP). The velocity of propayation (YP) is the
velocity of an electric wave governed solely by the properties of the dielectric¢
medium and the permeability of the conductor throuyh wnich it is transmitted. In
free space the electromaynetic energy will travel with a speed of 3 x 108 meters
per second or a 100 percent YP. 1In a coaxial cable with a uniform dielectric and a
conductor with a relative permeability of 1, the VP is always less than lUU percent.
Hence, the VP of a coaxial cabte is the ratio of the speed of electromaynetic eneryy
flow compared to the speed of light.

Yelocity of energy in a cable dielectric medium
2 VP 2 - X 100%
- . Yelocity of eneryy in free space

The VP in a cable may be found by resonating a lehgth-of cable at luy MHz or more,
with one end short-circuited or open-circuited in accordance with the following
formula:

fr X Cable lenyth {feet)
S VP a

2.46 X W
Where: N a2 Number of quartef wavelengths in the cable speciuen.
fr. = Resonant freguency. '
A simpler method of computing the % VP uses the effective dielectric constant of the

dielectric medium.

2 VP a

1
X 1Uus

Ye

6.5.4 Power rating {CW). The maximum power-handliny capability, in watts, is the
amount of powcr that a coaxial can safely transmit without overhedating or developiny
a dielectric breakdown throughout the usable frequency range. The safe
power-handling capabilities are shown on the associated curves. These curves have
been derated with an assumptiaon of a YSWR of 2, an ambient temperature ranye of +38°¢C
to *71°C for PE dielectric, and *38°C to *149 C for PTFE dielectric, and also a
maximum inner conductor temperature of *85°C for PE and *200°C for PTFE. The curves
have also taken into account the effects of typical system installations (i.e.,
bends, clamps, thermally insulated sections, etc.).

6.5.5 Coaxjal connectors. The applicable connector series is yiven on :the
specification sheet, althouygh many other connectors are constructed particularly for
these coaxial cables. Extreme care shall be taken in handliny a coaxial for assemoly
to connectors so as not to work-harden, overheat, ar damage the cable components.
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6.5.6 Minimum recommended bend mandrel radfus for norcmal use. The minimum
reconmended bend radius for a coaxial cable in normal usage is given on the
speciffcation sheet. The radfus given it to the outer surface of the cable. This
oinimum bend radius is dependent upon the material of the outer conductor and fts
thickness. If possible and the attenuvation requirements allow it, add 2 service
Tength to the cable. 0o not use tight bend radif unless the application warrants
it. Extreme care should be taken in the forming to prevent wrinkling or cracking.

6.5.7 Operating temperature range. The operating temperature range is the limits
between which a cable may be operated continuously without any loss {n the bdasic
properties of the cable. This includes the ambient temperature plus the increased
temperature due to fnner conductor operation. This temperature range s just a
guideline, since the mechanical, environmental and electrical requirements of the
application contribute to the allowable temperature range. In no case should the
testing temperatures be considered as the operating temperature range. Testing is
usually done under accelerated conditfons so as to possidbly degrade the materials.

6.5.8 Maximum operating temperature for semirfigid cadbles. Heating semirfigid
cables and cable assemblies to exceed specified temperatures {(see 3.1) will cause
permanent increases fn the outer conductor dfameter. These, in turn, will increase
the characteristic fmpedance, decreazse conductor adherence capacitance and corona
extinction voltage, and cause VSWR increases in cable assemdlies. While effects of
temporary heating during soldering processes can be minimized or eliminated, the
effects of long-term heatfng of semfrigid cadles and cable assemblies must be taken
into consideration by the designers.

6.6 Preconditioning semirigid cables.

3. The electrical and mechanical performances specified for semirfgid cables
are achieved by a compression fit between the outer conductor and the
dielectric core which, in turn, necessitates manufacturing processes that
‘cause deformation of the core by compressfon and elongation. The resulting
stress that fs initially ponuniform tends to equalize by cold flow within a
few weeks after the manufacturing, and will cause withdrawal of the core
into the cable. 1If this occurs in cable that has become part of a cadble
asseadly, the resultant development of an afr-void at the cadble-connector
interface causes VSWR increase. It is therefore advantageous to achieve
core stress relief by preconditioning cabdble before it becomes 2 cable
assembly.

4

b. Preconditioning 1s not effective on long lengths of cable. Bending of
cable, which is usually {nvolved in the manufacture of cable, tends to
{ntroduce nonuniform core stresses; therefore, preconditioning i{s more
effective when performed on cable assemblies that are complete except for
the final end preparation and before attaching the connector. Since
preconditioning will result fn withdrawal of dielectric into the cable,
preparation of the cable assemdly should allow for a I/4-inch length on each
cable end dbeyond the design dimension. The outer conductor aand the core
should not be cut to the final dimensions until preconditioning has been
completed.

¢. A recoumended preconditioning procedure consists of three of the following
temperature cycles:

(1) Step 1. Heat the specimen to the maxioum operating temperature
specified (see 3.1) and maintain for 1 hour afnimum.

(2) Step 2. Return specimen to room ambient temperature. Trim protruding
core, 1f any, flush with the edge of the outer conductor.

(3) Step 3. Maintain specimen at room temperature for 1 hour minfmus.
(4} Step 4. Cool spacimen to -45°C and maintain for 1 hour minimum.

(5) Step 5. Return specimen to room temperature and maintain for 1 hour
oninimum.

7
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After the last temperature cycle, maintain the specimen at room temperature

for 24 hours minimum before proceediny with further processiny.

e. Recommendations for dealing with special requirements should be obtained

from cable manufacturers.

6.7 Suggested method for marking cable ends corona-free is shown

Step 1: Suggested lengthof cable specimen is 38. 00 inches (914. 40 mm)
3.00 INCHES

on figure 9.

1 3.00 INCHES
l (76.20 mm) (76.20 mm) |
:] 1S 'L_
04 __ .
Step 2: Remove 3,00 inches (76.20 mm) of jacket material {rom each end. .
3.00 INCHES 1.00 INCH (.00 INCH , 3,00 INCHES
| (76.20 mm) l l {29.40 mm) {25.40 mm] ' (76.20 mm

f TR A —
| S—— M

Step 3: Roll back the braid over the jacket and trim as shown. " Be careful to avoid breaking any
strands. Trim the braid edges neatly to 1. 00 inch (25. 40 mm) lengths.

.——-li,’;";?.'. r———-lgé;’.i;“:ifs [izrame N
- T RR R T YL L
B[S L 00 UL LT \
.30 INCHES (38,10 mm}

Step 4: Trim one end of the specimen ta the dimensions shown and cover the braid édge and jacket

with a plastic tape as shown. Wrap an AWG No. 20 copper grounding wire tightly over the
braid. .

FIGURE 9. Suggested method for making cable ends corona__ free.

NOTE: Asterisks are not used ia this revision to identify chanyes with respect to
the previous fssue due to the extensiveness of the chanyes.
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